AIR TRANSPORT NUMBER 


a VIATION 

The Oldest American Aeronautical Magazine 

McGraw-Hill Publishing Company, Inc. AUGUST, 1932 Price 35c. per copy 



c9or Greater Sconomu and 

S)c p etulcib iltii/ Jn 
Rocker Arms and 
Landing Wheels 


IN ROCKER ARMS — Aviation has lo 
needed an attention-free, long-lived rocker 
bearing. The new Timken completely 
self-contained unit has solved the problem. 
It assures longer service . . . greater depend- 
ability . . . more accurate rocker arm oper- 
ation throughout the life of the bearing . . . 
substantial reductions in air-line operators’ 
costs . . . safer and more pertain endurance 
flights. Dependability and long-life have 
been definitely proved b^\20,000 of them 

EELS--With the ad- 
years, only Timken 
rings, with their tapered construction, 
pould assure permanently true-running 
rake drum's, and give adequate capacity for 
the sudden, heavy thrust and radial loads 
imposed. The result — practically every 
new airplane has Timken-equipped wheels. 


now in service. 

IN LANDING WHEE 
vent of brakes in recent j 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 



Tapered. *To 
Roller lo. 





AVIATION 

August, 1932 



ylCHOOSG A PIONEER COMPASS t v 


WHY? Judge from the background of this page! 
Judge from a view of each compass. 

At a glance you will recognize many of these. 
You have seen them on every type of craft, from 
the huge transport or flying boat, to the smallest 
pursuit or sport plane. 

The explorer with only an incomplete map of 
untraveled regions, the transoceanic flier risking 
life and fame on a single journey, has chosen 
always a Pioneer Compass. 

For some time past. Pioneer Compasses have 
been the navigation reliance of the Army, Navy 
and Coast Guard Services. 

These compasses are good and reliable, because 
Pioneer has painstakingly striven to embody in 
them every improvement to make them the best of 



PIONEER INSTRUMENT COMPANY 



INCORPORATED . . . DIVISION OF BENDIX AVIATION CORPORATION 

754 LEXINGTON AVENUE . . . BROOKLYN, NEW YORK 

Bendix Bldg., Los Angeles, 15 Speer St., San Francisco, 5214 W. 63rd Street, Chicago 

jlfir 


r.l'.Sl.lE e. Neville 


Statistical E 



Edward P. Warner, Editor 

Copyright , 1932, by McGraw-Hill Publishing Company, Inc . 


I'ontentw for August. I 


w By Edward P. Warner . 


r transport? By Edward P. Warner. ■ 


Blind flying and the airlines. . 


.323 
.328 
.332 
.336 
.337 
. 340 
.344 
348 
.348 
. 349 
.353 
339 


McGraw-Hill Publishing Company, Inc., 330 West 42d St., New York, N. Y. 

CHICAGO Aldrvych House. Aldwj-ch SAN FRANCISCO 





AVIATION 
August, 1932 




aMilskU 


Every one with a Chute 
—and Aerial Life-Saving 



Water transportation, the oldest known to man, 
still depends in final extremity, on the individual 
life preserver to save its most precious cargo — 

In great new leviathans of the deep, costing 
scores of millions and embodying every improve- 
ment and protective device that centuries of navi- 
gation of the seas have taught naval architects the 
need and use of, still we look for — and find — 
these simple provisions for final safety. 



In transportation through the air it has been 
our privilege to work from the beginning for cor- 
responding provisions for final safety for all who 
fly. That the air forces of over 30 governments 
have adopted our aerial life-preserving products as 
standard equipment, only gives us greater confi- 
dence in offering the benefits of our engineering 
and experience to manufacturers of aircraft ana 
others interested in the final safety of air transport 
everywhere. Write. 


IRVING AIR CHUTE CO., Inc. 


Main Ojffc 

West Coast Factory and Office 1670 JEFFERSON A 

1500 Flower St., Glendale, Calif. 



7E„ BUFFALO, N. Y. Canadian Factory 

Ft. Erie, Ont., Canada 

AIR CHUTES 

" The Life-Preserver of the Air” 
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America’s air transport industry 




BENOIX AIRPLANE WHEELS ANO BRAKES ■ STROMBERG AIRCRAFT CARBURETORS • FRIEZ WEATHER INSTRUMENTS 
ECLIPSE AVIATION ENGINE STARTERS ANb GENERATORS ■ PIONEER AIRCRAFT INSTRUMENTS AND EQUIPMENT 
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BEARINGS - 

YOU CAN FORGET YOU HAVE THEM 



ALLISON BEARINGS 
- AN IMPORTANT 
CONTRIBUTION TO 
FLYING SAFETY 


By millions of miles the passenger- 
mile record per fatality goes up. Two 
millions in 1927 — million in 1931 — 
more millions in 1932. 

Allison Steel Back Bronze Lined Bear- 
ings are recognized by the important 
engine manufacturers as a most potent 
factor in the assured performance of 
their power plants. 


ALLISON ENGINEERING CO. 

INDIANAPOLIS, INDIANA 

Subsidiary of General Motors Corporation 
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AUTOGIRO 


This second complete record of 
Autogiro development and 
progress is too costly for gen- 
eral free distribution, but it 
will be sent at no cost in 
response to requests upon busi- 
ness stationery. 

As the Table of Contents 
indicates, this 94 page book describes the Auto- 
giro, what it is, what it does, and how it does 
it. It includes a resume of its history, develop- 
ment, achievements, progress, and acceptance 
by the public. 

CONTENTS 

Description and Performance. 

History of the Autogiro Development. 

Highlights of 1931. 

Recent Engineering Development. 

Refinement of Design. 

Rotor Blade Studies. 

Complete Rotor System. 

Correct Location and Setting of Rotor. 

Relationship Between Rotor and Fixed Wing. 

Static Balance and Longitudinal Stability. 

Structural Requirements. 

Other Studies. 

Commercial Autogiro Activities. 

Analysis of Autogiro Flying Hours. 

Four Types of American Autogiros. 

Autogiro's Public Acceptance. 

Why the Autogiro is News. 

Autogiro News Pictures. 

The Autogiro Answers its Critics. 

The Theory of the Autogiro. 

Profusely illustrated, this book provides a 
permanent record of what is recognized as the 
most important aeronautical achievement since 
the beginning of heavier than air flight. 


AUTOGIRO COMPANY OF AMERICA 
PITCAIRN FIELD, WILLOW GROVE, PA. 




PLAYING A KEY PART IN THE 
OPERATIONS OF PRACTICALLY 
ALL WELL KNOWN TRANSPORT 
COMPANIES 




WYMAN-GORDON 

GUARANTEED FORGINGS 

On the JKirujays today as on the 
Highways for the last thirty years 

WORCESTER. MASS, and HARVEY, ILL. 



Providing 

Maintenance Service 


worthy Of W\ SP' & HORNET ENGINES 



Owning n Wasp or Hornet engine provides more 
than operating dependability. It makes available 
an organization of twenty-eight conveniently lo- 
cated Pratt & Whitney Authorized Parts and 
Service Dealers with inspection and maintenance 
facilities as dependable as the engines themselves. 


These service shops are staffed with men familiar 
with the letter and spirit of factory technique. 
Standardized tool equipment and ample stocks 
of parts insure prompt and competent handling 
of every job from inspection and tuning up 
to complete overhaul. 



Wasp £- Hornet [ago 


mes~. 


PRATT li WHITNEY AIRCRAFT CO. . . . EAST HARTFORD . . . CONNECTICUT 






P ULLING up thru the ceiling to ride 
on top necessitates flying by instruments. 
To insure the safety of passengers, pilots 
and planes, the latest and best instruments 
are essential. 

The Sperry Horizon and Directional Gyro, 
over a period of two years, have proven 
their value in so called "blind flying.' 

At a glance and without interpretation 
these two gyroscopic instruments keep the 
pilot informed of the attitude of the plane 
laterally, longitudinally and horizontally. 
This information is absolutely necessary when 
exterior visibility is obscured. 

"Concentration fatigue" is therefore re- 
duced to a minimum when turning, climbing, 
gliding or flying level thru fog or clouds for 
long periods of time. 


Over 1 300 have been sold during the 
past two years. 
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Transport airplanes, 
then and now 

By Edivard P. Warner 


T HE American people emerged 
from the World War the pos- 
sessors of ail inter-allied debt 
problem, a strong suspicion of 
all things European, and several thou- 
sand DH-4 airplanes. The debt prob- 
lem is still very much present; the 
DH-4s are gone, but before they dis- 
appeared they had had a mighty effect 
on the development of American avia- 
tion. alike in military and in commercial 
application. 

For the earliest American air trans- 
port equipment derived directly from a 
military root. The air mail was first 
operated, somewhat unsteadily, with 
Curtiss JN’s. As the service began to 
he taken more seriously, and the load 
increased, training ships proved inade- 
quate and the Army’s observation type 
was substituted. When the actual oper- 
ation of the mail service was taken over 
by the Post Office Department from the 
War Department, a substantial number 
of DH-4s were taken over with it. From 
such humble beginnings have grown 
the magnificent air fleets of today. 

There are five objectives in the design 
of a transport airplane — safety, econ- 
omy, comfort, reliability and speed. In 
the early air mail planes, economy 
played practically no part at all, and 
speed played a distinctly minor one. 
Comfort for the pilot was borne in mind 
in laying out the cockpit, but it was a 
means to an end rather than an end in 
itself. The great objectives were safety 
and reliability of service, and safety was 
judged with reference to the pilot alone, 
for passenger accommodation hadn't 
even been dreamed of. There were at- 
tempts at building passenger planes in 
the years immediately after the war. 
Init none of them were built in any great 


numbers, and none of them had much 
influence on latter-day developments. 
The mail was the only cargo, and it was 
the pilot’s job to put the mail through if 
there was the slightest chance of success. 

When the ceiling shut down to zero, 
or when rolling clouds trapped the pilot 
in a pass in the Alleghenies, a crash was 
all in the day’s work. The remark of 
one of the old-timers, describing the 
westernmost section of the transconti- 
nental route, that; ' there isn’t a landing 
place for 60 miles, but there are two 
pretty good places to crack up in” was 
typical of the time. That observation, 
and others like it, go far to explain 
some of the characteristics sought in the 
recoastruction of the DH and in other 
airplanes designed purely for mail- 
carrying up to the present day. 

The search for mail planes 

Two years are torn off the calendar. 
It is the summer of 1926. Privately 
operated air transport, so far confined to 
a few experiments on an almost tiny 
scale, is about to he launched on a broad 
front. The Kelly Air Mail Bill has just 
taken effect and five contracts have been 
awarded, scattered across the country 
from Boston to Los Angeles and Seattle. 
At the same time Mr. Thomas Mitten, 
magnate of Philadelphia’s rapid transit, 
has taken up a new activity. Having 
just returned from Europe, and greatly 
impressed with European transport op- 
erations, he prepares to launch the 
P.R.T. Air Service between Philadel- 
phia and Washington. 

As the officials of the first companies 
to take mail contracts looked about for 
equipment, they found it principally in 
three classes. First, there were the 
Douglas Mailplane and the Curtiss 


Carrier Pigeon, the former based on the 
Douglas Army observation plane and 
the latter, completely independent of 
military design, originally developed to 
be offered to the Post Office Department 
in the spring of 1925. Both were bi- 
planes, and both conformed in a general 
way to the specifications that had been 
written around the air mail DH, but 
modified to provide for a larger pay load 
( 1 ,000 lb. ) and a higher crusing Speed 
(100 nt.p.h.). They were designed for 
pure mail service with no thought of 
passenger carrying. 

In the second .place, there were al- 
ready available a few passenger trans- 
port airplanes from American sources. 
The Ford Motor Co. had taken over the 
development work initiated by William 
B. Stout some years earlier, and had 
produced the first three-motored Ford, 
with Whirlwind engines, in the early 
spring of 1926. Tri-motor Fokkers had 
been imported from the Dutch Fokker 
factory for demonstration, and a purely 
American Fokker transport had been 
put on the market in the Universal, 
mounting a single Whirlwind and 
equipped for five passengers. 

It was left to Mr. Mitten and his as- 
sociates to inaugurate the first really 
impressive passenger operation in the 
United States with land planes. Mr. 
Mitten had conceived his enthusiasm for 
air transport in Europe, and it was to 
Europe that he turned for his instru- 
ments and for key personnel. From 
Plesntan. director of the K. L. M., he 
took the advice to use Fokker airplanes, 
and tri-motor Fokkers were imported 
from Holland for the Philadelphia- 
Washington service, which opened in 
July, 1926. From Plesman, also, Mr. 
Mitten took a key member of his organi- 



zation in the person of Andre l’riester, 
who came to America to direct opera- 
tions on the P.R.T. line and has re- 
mained ever since as operations manager 
of Pan American Airways. 

The 1927 outlook 

In the summer of 1926, in short, only 
four or five American factories had 
shown the slightest interest in building 
transport planes, and each of them had 
hut a single design or two at most to 
offer. Tear another year and a half 
off the calendar. Lindbergh has now 
flown to France with one engine, and 
Byrd has done it with three. Public 
enthusiasm for aeronautics has estab- 
lished an all-time high, both in volume 
and in lack of discrimination. The 
sweep of promotions, good, bad and in- 
different, has not yet assumed the pro- 
portions of a tidal wave, but the forces 
that will set it in motion are gathering 
below the surface. The volume of trans- 
port operation is still insignificant. The 
total passenger traffic for the year 1927 
is just about equal to the record to be 
made in a single week in the summer of 
1932. and the daily mileage flown is 
but 19.000, against 150,000 four years 
later. But things are moving on. The 
transcontinental air mail has been 
turned over to private operation. A 
dozen new contracts have been let, and 
there has been one very important ad- 
dition to the list of airplane manufac- 
turers who have begun to think that 
there may he something in this trans- 
port business. So thinking, the new- 
comer has created a new issue. 

When the transcontinental route was 
opened to private bidding, in two sec- 
tions, the low bid on the Chicago-San 
Francisco portion came from Messrs. 
W. E. and Edward Hubbard. The con- 
tract went to Boeing Air Transport, 
and the Boeing Airplane Company's 
factory went to work. The Model 40 
came through as the first straight mail- 
plane in which the necessity of making 
some preparations for handling passen- 
gers had been taken into account. 
Military and non-military builders 

At the end of 1927, it was already 
plain that the manufacturers of transport 
planes were to divide sharply into two 
groups, and that their design practices 
were to show a correspondingly sharp 
division. On the one hand were the 
makers of military planes — Boeing, Cur- 
tiss and Douglas — and their products 


were essentially akin to the military 
mood of the hour. The other school was 
completely non-military, and its prin- 
cipal representatives were Ford, offer- 
ing the first American-built commercial 
planes with all-metal structure, and 
Fokker. They followed the trend, 
earlier displayed in Continental Europe, 
towards cantilever or semi-cantilever 
monoplanes. The Travetair Company, 
another non-military constructor, also 
took to the monoplane when a design 
was to be brought out for specialized 
transport service. The only really sharp 
break in the grouping was provided by 
Pitcairn and Stearman, purely non-mili- 
tary companies which nevertheless stuck 
to wire-braced biplanes in developing 
mail-carriers. The Pitcairn and Stear- 


n ships, however, which have giv< 




long and excellent service 
lines, took their technical ancestry more 
from the early three-seaters than from 
any military products. 

The latter part of 1927 brought forth 
another important novelty, in addition 
to the Boeing 40. European aviation 
had been built up almost exclusively 
around passenger movement. In Amer- 
ica, on the whole, the passenger had 
been an afterthought, and not a partic- 
ularly welcome one. The trustees of 
the Guggenheim Fund determined that 
at least one attempt should be made 
under ideal auspices, virtually freed 
from immediate financial pressure, and 
permitting the use of the most luxurious 
and efficient material that could be found. 
The run between San Francisco and Los 
Angeles was selected as most promising. 
Western Air Express became the im- 
mediate recipient of a loan ; the Fokker 
company became the ultimate beneficiary 
of the resultant order. 

The Fokker F-10. the first examples 
of which were built for the order of 
Western Air and purchased with the 
Guggenheim loan was the first manifes- 
tation of tendencies which have in the 
past few years been 
considered as charac- 
teristically American. 

It was the first Amer- 
ican passenger plane 
of very high power 
and very high speed, 
with three Wasps to 
give it something like 
100 hp. per passenger 
and to cruise at 120 
m.p.h. Other purchas- 
ers raised capital and 
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rushed into the market. Some sixty of 
the F-10's were built in all in the course 
of two years. Only a few months later 
the first of the Wasp-engined Fords ap- 
peared, and for them, too. there was a 
general demand which has built the total 
production of the model up to about 
100 up to the present time. 

High spots of development 

Nineteen twenty-nine, the end of the 
great financing boom, brought more 
landmarks. In one respect air trans- 
port practice had marched more rapidly 
than military design in effecting a nov- 
elty. As early as 1926, it had become 
standard practice to use air-cooled en- 
gines and air-cooled engines alone in 
transport planes. The Wright Whirl- 
winds and the Wasps divided the respon- 
sibilities and the honors of the pioneer 
years. The first modern attempt to gain 
favor for liquid-cooled power plants 
which had last been seen in the Libertv- 
engined Carrier Pigeons and Douglases, 
was made in 1929 in the Curtiss Condor. 

The Condor had other claims to fame. 
It was among the largest of commercial 
machines. It was America’s first twin- 
engined transport since 1923. It was 
remarkable for comparatively light wing 
loading and low landing speed, and it 
was a challenge to the popular theory 
that high cruising speeds were only to 
be had with monoplanes. 

Less than nine months after the 
Condor's first appearance came the 
Fokker F-32, with four Hornet engines 
totalling 2100 lip., and with a carrying 
capacity completely eclipsing all its 
predecessors. The first F-32 met with 
misfortune, but several of its successors 
went into service between Los Angele ■ 
and San Francisco. 

While the first F-32's were building, 
there was a belief in air transport cir- 
cles that prosperity depended upon 
dimensions. Nothing less than 20 
passengers seemed worth considering. 
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The Boeing tri-motors were ready for 
service along with the F-32, the Condor 
anil the Keystone Patrician, and the 
Ford Company's engineering staff be- 
gan design studies on Fords far larger 
than any so far in production. 

In the last couple of years there has 
been a revulsion away from immense 
size. It is recognized that huge trans- 
port planes have their place, and they 
are designed and built in limited quan- 
tities for special service, but it is equally 
clear that economy is not a matter of 
size alone, and that under present con- 
ditions a great many routes can be more 
efficiently served by airplanes of com- 
paratively modest dimensions. A ma- 
jority of the new transport types de- 
veloped since the beginning of 1930 
permit of pay loads of somewhere be- 
tween 1,500 and 2,500 lb., and have 
somewhere between 450 and 1,100 hp. 
Faster! Faster!! 

The demand for bigger airplanes was 
one of the two battle cries of 1929, and 
it has been muted. The other slogan of 
the year still rings as loudly as ever. It 
proclaims the need for more speed. 

Most characteristic of the differences 
between American and European air 
transport has been the contrast between 
the insistence upon more speed and ever 
more in America and the comparative 
indifference with which extremely high 
speed has on the whole been regarded 
in Europe. It is rather curious, as a 
matter of fact, that the European pas- 
senger lines have been contented in most 
cases with cruising speeds around 100 
m.p.h. and that so far as there has been 
a demand for much higher velocities in 


whereas in Amer- 
ica the demand for 
speed never became really vocal and in- 
sistent until passenger transport had 
begun to play a large part. 

In 1926, the typical air mail plane 
cruised at about 95 m.p.h. By 1929 it 
had been stepped up to about 110, either 
with mail or with passengers. Nineteen 
thirty-one saw the first entry into trans- 
port service of superspeed ships, the 
Lockheed Vega and Orion and the Boe- 
ing Monomail. Nineteen thirty-two 
brings additions to their list in the Con- 
solidated Fleetster (a small number of 
which had been purchased two years 
earlier by NYRBA), and the new Boe- 
ing bi-motor transport, about to go into 
general service on United Air Lines. 
All the machines mentioned lay claim 
to cruising speeds of 140 m.p.h. or bet- 
ter, and during the past year the belief 
has been widespread in transport circles 
that at least 175 m.p.h. will soon be 
normal, with 200 m.p.h. not far behind. 

Although the real high-speed enthusi- 
asts are as enthusiastic as ever on that 
point, still there are some signs of de- 
fection in the ranks. There are a few 
operators and a few manufacturers, and 
on the whole their number is probably 
a little larger now than it was a year 
ago, who are beginning to doubt the 
superlative importance of superlative 
speed and who feel that present speed 
levels ought to be accepted as satisfac- 
tory in order that more attention may 
be devoted to improvements in economy 
and in passenger comfort and that land- 
ing speeds may be brought down. Land- 
ing speeds still tend upward, and they 
increased about 10 or 15 per cent, on 
the average, between 1927 and 1930. 

The talk here has been exclusively 


of landplanes, yet the 
very first passenger 
transport machines in 
the United States 
were flying boats. The 
Acromarine line bc- 
Key West and 
Havana, started in 
1920, was the first 
serious attempt at 
passenger-carrying on 
regular schedule. Ma- 
rine aircraft suffered 
a long eclipse after the suspension 
of Aeromarine operations, and when 
they came hack it was in the same 
neighborhood where they had made their 
commercial debut. Passenger transport 
in flying boats and amphibious again 
became a live issue when Pan American 
Airways started their operations in the 
Caribbean and New York. Rio & Buenos 
Aires Lines opened up farther to the 
south. Almost all the Latin-American 
routes demanded machines equipped to 
fly over water, and many of them spe- 
cifically required amphibious. The Si- 
korsky company have worked with Pan 
American for more than three years, 
modifying their designs to incorporate 
the lessons learned from operating expe- 
rience. Pan American has bought no sea- 
planes or amphibions directly from any 
other source. Co-operative rather than 
competitive, the development began with 
the 6-passenger S-36 and shows its lat- 
est stage in the 44-passenger S-40. Some 
45 Sikorskys have gone into transport 
service; 30 of them into the service of 
Pan American Airways. 

Flying boats without amphibion gears 
were the nucleus of NYRBA’s fleet, 
subsequently taken over by Pan Ameri- 
can. They were Consolidated Commo- 
dores, based on the flying boats that 
Consolidated had turned out for the 
Navy in 1928, the first large monoplane 
flying boats in the United States. The 
Commodores were remarkable for pas- 
senger capacity, showing a pay-load of 
almost 5 lb. per horsepower as against 
the 3 lb. or less that has been conven- 
tional on landplanes in recent years. 
The 19.32 idea 

The production of transport planes in 
1930 and 1931 was very small, except in 
one or two models bought to operate 
on new lines such as the Stinson on the 
services of Century and Ludington and 
the Lockheeds of Bowen and Varney, 
for the factories had furnished an over- 


to be considered largely as experimental cruising figures have 


speculative ventures. The 
now been reached, however, where 
h of the equipment in hand will 


112-125 m.p.b 
Concentration 
least one wholly admirable effect 
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The year which followed showed 
the dawn of a new favor for single 
high speed is having engines, at least where weather condi- 
good, and i 


•c; where replacement pur- forcing the closest attention to clean- 1931, the position of the plane with a 


chases must be made in substantial 
bers, where it is of great interest and do c 
importance to try to map the general that 
trend of design practice. 


l aerodynamic detail. No longer 


igle power unit was further strength- 
the most casual designers figure ened with the introduction of the Pil- 
matter if just one fitting grim and Northrop Alpha, the offering 
„ . the air-stream." A par- of the Bellanca Airbus (the largest 

Comparing the equipment of 1928 ticular manifestation of the cleaning-up single-engined transport ship i 


with that of 1932 a 


process has been the rapidly growing world), and the putting into service of 


dency to standardization is manifest, popularity of retractable landing gears, a considerable number of Lockheeds. To 


Both the giant planes and the very small They bring a variety of mechanical 


s have receded i 


e, however, in both years the m 


called upon for highly specialized 
ice. and machines of from 6 t 
passenger capacity are becoming 
and more prevalent. The tri-motor 
Stinson, about 50 of which went into 
transport service in 1930 and 1931, fully 
represented the idea of moderate ca- 
pacity, permitting very frequent service, 


r role, problems with them; they are bound ber of new Stinson tri-motors taken ir 




something else to think 
about ; but they are 
good for from 10 to 
18 m.p.h. increase . in 
nipled with lowered power per pas- s P cet * on _ ai, y °w-wing 
senger and low costs. 

Clearly the trend swings toward the 
monoplane. Even the biplane’s con- 
firmed adherents are wavering. Clearly' 
it swings toward all-metal construction, 
especially for fuselages. Until 1929 
Ford was alone in arguing the case of 
metal-skin construction. I 



the Ham 
Northrop, 
mail, and the Fleets! 
have made 
pearancc. E q u a 1 1 
clear is the insistanci 
on improved mainte 
nance quality and ae 
ccssibility of ever ; 
part of the structure 


1 it is plain that 
is in considerable 
couple of years. 




and of all the accessories. The subject 
of maintenance specifications, treated by • 

Mr. Lockwood in two rece 
Aviation, has become a v 

It is a little difficult to set figures on 
the trend iii speeds, in view of the popu- 
lar demand that they be increased with- .... 
out limit Generally speaking, however, upon which a certain change of trend 
a cruising speed of 1 50 m.p.h. or better seems to be shown, is the choice of the 
seems to be typical of the strictly up-to- number of engines 
the-minute design, and if the present have always been ; 
insistence on the pre-eminent importance cates of every possible engine combina- 
of speed continues unchecked that figure tion, but in a general wi 


120 m 


transport service 
exceeded the number 
of any one make of 
single - engined ship. 

important 
indication of 1932 is 
that the twin-engined 
limited 
Curtiss-Wriglit 
products (Kingbird 
and Condor), has ac- 

portant recruit in the 
United transport 

plenty of 
friends, but on the 
whole 
gined plane seems to 
be gaining somewhat 
in popularity among 
students of transport 
problems. Fast single- 
engined planes like 
the Stearman Senior 
Speedmail, with 300 
hp. and cruising at 
l popular on night mail 


*~ 1 — "■<“>* “■ 

Although the special aim here has been 
o review the developments of American 
ir transport, the subject ought not to be 


present. 

One point upon 
from having standardization, but left without 


mention of the rela- 
of American and European prac- 
On the whole, the two continents 
be used. There have followed distinct lines, and have 
few advo- paid relatively little attention to each 
i combina- other. Europe, focusing on passenger 
the transport transport, went in for very large a" 


night to be increased about another 15 field up to 1927 belonged to the single- planes, for multiple engines, and for 
• • r — • * — — * 1 ' u: - v:„. « n comfortable accommodation at 


m.p.h. 


s of tl 


motored ship. Nineteen 
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a much earlier period than did the 
American lines. On the other hand the 
old world, until very recently, gave rela- 
tively little attention lo increase of 
speed. The British have been particu- 
larly addicted to large airplanes of mod- 
erate speed. Of the twenty machines 
now in the possession of Imperial Air- 
ways, seventeen have a gross weight ot 
15,000 lb. or more, and not c 
at as much as 100 m.p.h. 
largest, the Handlcy-Page 42. 
passengers and weighs 
29,500 lb. A typical 
British plane, the 
Armstrong Argosy, 
with total power ap- 
proximately equal to 
the three Wasps of 
a Ford or Fokker or 
the two Conquerors 
or the Curtiss Con- 
dor, shows a gross 
weight of 19.000 lb. as 
against the 18,650 of 
the Condor and the 14,000 of the largest 
Wasp-engined Ford. The Argosy, how- 
ever, cruises at only 95 m.p.h. while 
the American ships show 120 or better. 
The British Air Ministry has suddenly 
become much excited over speed, how- 
ever, and just a few months ago placed 
an order with Boulton & Paul for a bi- 
plane mail-carrier to cruise at 170 m.p.h. 

In all of Europe there are only 240 
transport machines, or a little less than 
one-third of the total in service, that are 
capable of cruising 


1 Fokker on K.L.M. 

Wasp engines, cruises at 124 m.p.h. No 
exactly corresponding figures can be 
given for the United States, but cer- 
tainly at least 60 per cent of our trans- 
port craft have cruising speeds of over 
110 m.p.h. 1 

Although there is more airline opera- 
tion in America than in all Europe, 
American lines use only about 600 planes 
(561 at the beginning of 1932, as shown 
in the statistical issue of Aviation), 
against 785 in Europe according to the 
last count. France and Germany ac- 
count for more than two-thirds of the 
total number of European ships. The 
French are particularly prodigal of 
equipment, the average mileage sched- 
uled daily for each transport airplane 
there being only 57, as against 280 for 


American operation as a whole. No 
European country shows a scheduled 
average of over 250 miles per day per 
machine. 

Aside from their singularly un-inten- 
sive use of their equipment, French 
practice resembles that of the United 
States more nearly than does any other 
European country. The French, like 
ourselves, go in rather heavily for the 
medium-sized airplane in transport 
work, and, at least as compared with 
most of the rest of Europe, they bear 
down heavily on high speed. 

Monoplanes are plainly gaining 
ground in Europe. The German trans- 
port lines have been whole-heartedly in 
favor of monoplanes since 1921. The 
pendulum swung over to a preponderant 
use of monoplanes in France about 1924. 
It seems to be swinging in England 
now, for the latest Imperial Airways 
order is for the new Armstrong 
Atalanta, a high-wing monoplane, de- 
signed to cruise at 120 m.p.h. with 
seventeen passengers and 1.360 hp. 

The general trend appears to be to- 
ward a closer similarity of American 
and European practice. European oper- 
ators are thinking more about speed, 
partly as a result of the increasing num- 
ber of very long lines running into 
Asia and Africa, partly as a result of 
looking across the Atlantic and observ- 


ing American prac- 
tice. American oper- 
learning by 
experience some of 
the lessons about pas- 
senger accommodation 
that were impressed 
upon Europeans at an 
earlier date. We have learned very 
rapidly, and at the present time it 
is quite safe to say that the average 
quality of recently built transport equip- 
ment in America is higher than that 
from the factories of any other country 
in the world. 
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The leading airline operators speak their minds 

Answers for transport’s problems 
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Notes on United Air Line’s maintenance operations at Cheyenne and Chicago 

Decentralized overhaul lor 
coast-to-coast service 

THE THIRD ARTICLE OF A SERIES ON MAINTENANCE 


T HE saga of the early trans- 
continental air mail is replete 
with the names of Elko, Chey- 
enne, Omaha, Chicago and 
Bellefonte — goals sought, sometimes in 
vain, by weary-eyed pilots "pushing the 
mails" through darkness, fog and storm 
— men whose names and exploits are 
now written indelibly into the traditions 
of the service. Ten years of progress 
have forged a string of widely separated 
stepping stones into the links of a chain 
stretching across the continent from 
Atlantic to Pacific. Born of merger and 
consolidation. United Air Lines has 
emerged as one of the great trunk sys- 
tems whose routes follow the trails 
blazed by the pioneers of the air mail, 
but pilots no longer hop off into the 
darkness relying on a few inadequate 
instruments — or their luck — to get them 
to the next field over unmarked airways 
through unknown weather, and no 
longer arc airplanes and engines en- 
trusted to the tender mercies of scat- 
tered groups of independent shops. Well 
lighted airways, and a widespread and 
an efficient communication and weather 
reporting network have eliminated the 
old flying hazards. The two great di- 
visional maintenance bases at Cheyenne 
and Chicago not only take care of the 
periodic overhaul of all airplanes and 
engines in use over the line, but also 
exercise supervision and control of serv- 
icing operations conducted at all out- 
lying stations. 

The transcontinental service of the 
United Air Lines is divided between the 
Boeing division, extending from Chi- 
cago to Oakland, and the N.A.T. divi- 
sion. which carries on from Chicago to 
New York. The later also operates be- 
tween Chicago and Dallas by way of 
Kansas City and Oklahoma City. Chey- 
enne takes care of all operations on the 
Boeing division, and the headquarters 
for the N.A.T. division are at Chicago. 
Connections are made with the Varney 
Air Line, subsidiary, at Salt Lake and 
with Pacific Air Transport at Oakland. 
Each division is headed by a vice-presi- 
dent of the United Air Lines, who is 
generally responsible for operating pol- 
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icies on his division and its relation to 
other subsidiaries of the parent com- 
pany. The direct responsibility for 
operations falls upon the division super- 
intendent who has direct charge of all 
matters pertaining to personnel or 
equipment, including airplanes, engines 
and communication. All foremen and 
department heads, both at the mainte- 
nance bases and at outlying stations, are 
directly responsible to him. 

The Cheyenne operations 

All the equipment flying on the Boeing 
division between Chicago and the West 
Coast is based at Cheyenne. This con- 
sists principally of twelve Boeing 80-A 
tri-motored transports, (three P. & W. 
Hornets) eighteen Boeing 40’s (Hor- 
nets), rated for mail and two or four 
passengers, and two Boeing Monomails 
(Hornets), carrying mail and seven 
passengers. Sixty-eight Pratt & Whit- 
ney Hornets and eight Pratt & Whitney 
Wasps comprise the active and reserve 
power plants for the above airplanes. 
No spare engines are kept at intermedi- 
ate points, but reserve airplanes arc kept 
at Reno (I). Iowa City (1), Omaha 
(3), Salt Lake City (3). Chicago (4-5) 
and Oakland (4-5). In emergencies, 
the Boeing division may draw on either 
the N.A.T. division at Chicago or the 
Pacific Air Transport at Oakland for 
spare airplanes or engines. 

Schedules are so arranged that any 
given airplane or engine is away from 
the Cheyenne base for approximately 
twenty flying-hours, the time to make 
the round trip to Chicago or to Oak- 
land. At tlie halfway points (Omaha 
and Salt Lake City) engines and pro- 
pellers are given a thorough external 
inspection and minor adjustments re- 
quested by the pilot are made. Ignition 
wiring is examined carefully and rocker 
arm bearings greased. At the comple- 
tion of the day's run, either at Chicago 
or at Oakland, the servicing crews give 


a complete inspection, check oil levels, 
check spark plugs, lubricate rocker 
arms, check all controls for proper func- 
tioning and tightness, and clean up the 
outside of the engine and the cowl. On 
the return to Cheyenne a more complete 
examination and check is conducted. 
Spark plugs are changed, and lubricat- 
ing oil is drained and replaced at every 
other round trip, or at about 40-hour 
intervals. After about 350 hours of 
flying time, all engines arc pulled and 
sent to the overhaul shop. 

Airplane servicing is conducted on a 
ten to twenty hour schedule. Thorough 
inspection is given to structure, landing 
gear, and controls at the midway points 
and a more thorough inspection is con- 
ducted at the end of every day's run at 
Chicago and Oakland. Airplanes are 
laid up for complete overhaul between 
1,500 and 2,000 hours of flying time, 
the period depending upon the type of 
ship and the service on which it has 
been used. 

Unless trouble develops en route, all 
instrument work is carried out at Chev- 
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enne. Every twenty hours the function- 
ing of all instruments is thoroughly 
checked at the servicing shop. All in- 
struments are pulled and sent to the 
shop for complete check and overhaul 
at periods corresponding to engine over- 
haul. 

Magnetos, generators and starters, 
unless showing signs of trouble at 
shorter periods, are sent to the elec- 
trical shop for overhaul at every 350 
hours, correspending to the engine over- 
haul period. Spark plugs are removed, 
cleaned, reset and tested every 40 hours. 
Storage batteries are changed at the end 
of every ten hours of flying, or at every 
terminal. Battery charging apparatus 
is maintained at Cheyenne. Chicago, 
Oakland, Salt Lake City and Omaha, 
although regular battery changes are 
made only at the terminal stations. At 
the present time nineteen-plate Exide 
aircraft storage batteries are standard 
equipment, although experimental work 
is being conducted with thirteen-plate 
batteries. The average battery life is 
now somewhat under six months. 

Propellers are sent to the shop at 
every engine overhaul period. Blades 
and hubs are thoroughly inspected for 
mechanical damage and small cracks or 
nicks in the blades worked out with file 
and crocus cloth. Blades are etched 
at every overhaul. They arc repolished 
and readjusted for pitch, track and bal- 
ance in the usual manner. Propellers 
are inspected about every five hours of 
flight and every twenty hours they are 
checked in place for track and pitch, 
and the hub and bolts very carefully 
examined for defects. 

Every time an airplane comes into 
the Cheyenne station all radio equipment 
is removed and sent to the radio shop. 
Even if the flight has been of only two 
or three hours' duration this procedure 
is followed. The consistency of per- 


formance of radio equipment on the 
Boeing division can undoubtedly be laid 
to the fact that every time an airplane 
leaves the base it carries radio equip- 
ment which has just come from a com- 
plete check in the overhaul shop. 
Maintenance housing 

All maintenance operations at Chey- 
enne are housed in a group of buildings 
in the southwest corner of the municipal 
airport. The' principal structure is the 
new servicing hangar, a hrick and steel 
liuilding 160x200 sq.ft, in clear floor 
area. A brick lean-to along the south- 
ern side houses locker rooms, offices, in- 
strument and radio overhaul shops, stor- 
age rooms, battery charging room and 
propeller overhaul shop. About 100 yd. 
west of the servicing hangar is a row 
of five smaller hangars originally built 
to house the DH-4 mail planes on the 
original transcontinental mail route. 
Two of them have been leased to other 
operators, and the remaining three con- 
tain airplane and engine overhaul shops. 
Hangar No. 1 is used for the first 
stages of airplane overhaul, tear-down 
and structural repairs. The rear of this 
building is devoted to sheet metal and 
welding shops and a small stockroom 
tor related supplies. Structurally. Boe- 
ing airplanes are unique in that electric 
welding has. ever since 1925. displaced 
the more conventional gas welding. A 
portable General Electric arc welder is 
an important item in the equipment of 
the airplane overhaul shop. Electric 
welding has shown good results, both in 
the factory and the field, although good 
operators are more difficult to obtain or 
to train than for the gas welding. 

Hangar No. 2 takes care of the final 
stages of airplane overhaul, notably wing 
and fuselage covering and painting. Un- 
der the present arrangement airplanes 
progress from the servicing hangar to 
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No. 1. to No. 2, and then to the servic- 
ing hangar for final assembly. No. 3 
has been remodeled to take care of the 
machine shop, electrical shop and en- 
gine overhaul shop. It also includes a 
small stockroom for engine parts and 
supplies. 

The servicing hangar is well supplied 
with portable servicing platforms, work 
benches, ladders, etc., to facilitate the 
handling of engines and wing panels. 
A monorail hoist system has been in- 
stalled with an I-beam track running 
across the west end and along the north 
wall. Compressed air and electrical out- 
lets are conveniently located throughout 
the hangar. Portable spray painting 
equipment is also provided for touch-up 

Adjacent to the servicing foreman's 
office, a large bulletin board is hung 
which shows the status and location at 
any given time of all airplanes and 
pilots. Plane movements are kept 
strictly up to the minute, and servicing 
crews thus know exactly which planes 
are coming in and also what planes are 
required for outgoing schedules. 

The engine overhaul, the machine 
shop and the electrical shop, conven- 
iently located in the same building, are 
operated as separate units, each foreman 
reporting directly to the superintendent 
of overhaul. The engine shop operates 
on a production line basis, operations 
progressing through from tear-down to 
reassembly, each man having a specific 
job to do. Carburetors, magnetos, 
starters and spark plugs are taken care 
of by the electrical shop. With nine 
men in the engine overhaul shop, and 
five in the electrical shop, completely 
overhauled engines may be turned out at 
the rate of 20 to 25 per month, or about 
one per working day. 

After tear-down, all engine parts are 
thoroughly cleaned, cither by spray or 
by dipping in hot solutions of Wyan- 
dott cleaner, and the parts placed on 
special racks. Engine parts racks in 
overhaul shops assume a wide variety 
of shapes, but those at Cheyenne arc 
unique in that each rack is a portable 
section of work bench, whose top may 
be used for the assembly of the various 
units. As the racks pass down to the 
shops, they are pushed in succession into 
spaces provided for them at the several 
working stations. In effect, they form 
a long, continuous bench down one side 
of the shop, made up of alternate mov- 
able and stationary sections. The sta- 
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tionary sections are provided with 
shelves and cupboards to hold tools, jigs 
and fixtures for the various operations. 
As the several subassemblies are com- 
pleted. the movable bench sections prog- 
ress from point to point through the 
shops. The racks hold everything for 
the engine except cylinders. The latter, 
after cleaning by dipping in cleaning 
compound, arc put on special buggies 
and wheeled over to hangar No. 2, 
where a spraved-on coat of air-drying 
black paint is applied. They are then 
returned to the shop and progress to- 
ward final assembly down one side 
where valves, valve springs and valve 
seats are adjusted or replaced. 

Engine run-in operations at Chey- 
enne are unusual in that for the first four 
hours the engine is not run under its 
own power, but is driven through a belt 
and pulley from an electric motor. The 
test house opens directly out of the en- 
gine overhaul shop and contains two 
stands separated by a brick partition. 
The electric driving motor is located be- 
tween the two stands, and openings are 
made in the brick wall so that a belt 
may be run from the motor to pulleys 
mounted on propeller shaft of either en- 
gine. It is argued that by turning up 
engines without exposing them to high 
internal temperatures the bearings and 
working parts, especially the pistons and 
piston rings, are much more evenly 
worn in than by starting the engine 
immediately under its own power. A 
similar operation is conducted at the 
Pratt & Whitney factory, but the pre- 
liminary run-in is carried out for fifteen 
or twenty minutes only, and is intended 
merely to insure that lubricating oil is 
circulating properly before the power is 
applied. 

The Chicago operations 

The present shops of United Air 
Lines at Chicago are the outgrowth of 
the old National Air Transport head- 
quarters located along the east side of 
the Chicago Municipal Airport. They 
take care of the servicing of all flying 
equipment operating between New York 
and Chicago, and Chicago and Dallas. 
Intermediate servicing points on the 
eastern division are at Cleveland, To- 
ledo and South Bend. On the southern 
division intermediate stops are made at 
Moline, Kansas City, Wichita. Ponca 
City, Coffeyville, Tulsa. Oklahoma City, 
Fort Worth and Dallas. Newark and 
Dallas, being terminals and overnight 
stopping points, take care of a certain 
amount of the routine servicing check- 
ing. The intermediate fields are prin- 
cipally fueling points, although minor 
servicing operations are conducted at 
some of them or emergency repairs are 
handled at the request of the pilots. 

At the present time the flying equip- 
ment in use over this territory consists 
of fourteen Model S-AT Fords, thir- 
teen Boeing 95s (Hornets), and three 
Boeing 40Bs (Hornets). A few Doug- 


las and Falcon mail planes are still on 
hand, but these are considered obsolete 
types and are held in reserve for emer- 
gency operations only. 

Over and above the engines in actual 
service in the airplanes listed above, the 
company has in reserve four or five 
Hornets and twelve to fourteen Wasps. 
In emergencies, the N.A.T. division may 
draw upon the Boeing division for spare 
airplanes or engines. 

As a general rule, under present 
operating schedules, all passenger air- 
planes on the division come into Chi- 
cago every other day. Routine flight 
checks are made of both airplane 
and engine flight and more thorough 
checks are conducted at 35-hour and 
70-hour flying periods. The 35 and 70- 
hour checks are not necessarily con- 
ducted at Chicago, but may be carried 
out at terminal stations, that is, New- 
ark or Dallas. As a matter of fact, 
steps are now under way to work out 
schedules so that more of the routine 
35 and 70-hour checks are handled at 
terminal or intermediate stations. This 
arrangement will make for a more uni- 
form distribution of work, and will take 
some of the load off the Chicago base. 
Maintenance procedure 

After each flight, airplane and engine 
are submitted to a thorough inspection 
from end to end. After 35 flying-hours 
the routine inspection is supplemented 
by additional operations — as follows: 
(1) drain oil and clean screens; (2) 
clean fuel tank screens; (3) clean fuel 
strainers; (4) check all engine wiring; 
(5) check valve clearances, springs, 
guides, and lubricate ball tappets; (6) 
check starter brushes and clean commu- 
tator; (7) change all spark plugs and 
check for tightness after the engines 

In addition to the items covered on the 
35-hour check, at every 70 hours the 
following items are covered: (1) re- 
move, clean and inspect push rods: (2) 
check magneto breaker points and oil 
breaker wicks only; (3) clean generator 
commutator; (4) check generator con- 
trol unit (Chicago only) ; (5) check re- 
lease valve springs. 

Engines are removed at Chicago on 
trips nearest to 350 hours, but they may 
be changed at shorter periods, at the 
discretion of the general superintendent 
or station manager, if they are reported 
to be consistently rough. 

The servicing and overhaul shops are 
located ip the northeast corner of the 
airport. Operations are housed in four 
hangars, all opening on to a broad con- 
crete apron at field level. No. 1 hangar, 
at the extreme north end of the line, is 
the old original N.A.T. mail hangar, 
and is now used to house all airplane 
and engine overhaul operations. No. 2 
hangar, the largest of the group, houses 
the general servicing operations on Ford 
tri-motors, and includes also the general 
offices of the division superintendent. 
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the operations manager and the radio 
transmitting station. Both the large 
hangars are backed up by two-story 
brick buildings, which house the smaller 
shops and the general operations offices 
of the division. Two smaller hangars 
arc used for storage purposes and for 
the servicing of the Boeing division 
airplanes. 

General airplane and engine servicing 
is conducted principally in hangars No. 
2 and 3 and on the adjoining apron. 
Ships are delivered to and from the 
apron under their own power and are 
handled from the apron in and out of 
the hangars by towing behind gasoline 
tractors. 

Fueling operations are conducted on 
the apron from underground tanks and 
pumps. Fresh or reclaimed engine oil 
is delivered to airplanes from standard 
garage type, portable oil pump. Engine 
drainage is collected in oil drums and 
trucked to the oil reclamation room. 
The servicing hangar is provided with 
Zerk and Alemite pressure guns for the 
lubrication of engine rocker arm. under- 
carriages, etc. 

Engine oil is drained as near the 35- 
hour period as possible, and at Chicago 
if possible. Drainage is stored in bar- 
rels, and is run through the Refinoil 
reclamation plant at intervals as it accu- 
mulates. Samples of all reclaimed oil 
are submitted to the laboratory for 
check. If passed by the laboratory, re- 
claimed oil may be used as new oil in 
regular service. 

One of the most useful pieces of equip- 
ment in the servicing shop is a large 
portable hydraulic hoist, illustrated and 
described in the April, 1932, issue of 
Aviation (page 199). This hoist has 
proven very useful in the handling of 
engines and other heavy equipment and 
in the rigging of planes. 

Another specialized piece of equip- 
ment, used also in a number of other 
airline repair shops, is the "Hypressure 
Jenny,” installed in the corner of hangar 
No. 3. This apparatus is a portable, 
self-contained steam generating plant 
for cleaning purposes where hot clean- 
ing compounds are required under con- 
siderable pressure. It may be used in 
cleaning up floors, walls, windows, as 
well as engines, undercarriages and 
other airplane parts. 

Complete overhaul 

Ships undergoing complete overhaul 
are stripped of wings, tail surfaces, etc., 
cither in the front end of hangar No. 1, 
or on adjacent sections of the apron, 
with the help of the portable hydraulic 
hoist All parts arc routed through 
hangar No. 1, the wing repair and 
woodworking departments being along 
the north wall, and the sheet metal 
working department approximately in 
tlie center. All fuselage and under- 
carriage repair and all work on cowl- 
ings or other metal parts is carried out 
by the sheet metal department. Fabric 
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covers for wings, tail surfaces and fusel- 
ages are put together in the sail-making 
loft on the second floor. The actual 
covering operations take place on the 
main floor and final doping and painting 
is carried out in the dope shop, located 
in the northeast corner of the building. 
Reassembly and final inspection takes 
place on the main hangar floor, followed 
up by test flying. 

The sheet metal shop is equipped to 
take care of practically every kind of 
work connected with manufacture of 
cowling of all sorts, as well as the com- 
plete overhaul and rebuilding of welded 
tubular structures. The shop handles 
also sheet aluminum for gasoline tanks, 
as well as sheet dural and Alclad for the 
structural parts of Ford planes. Stain- 
less and other steels are also worked 
into exhaust manifolds, cabin heaters, 

This shop makes practical use of the 
cold treatment process for preventing 
age hardening of dural rivets, after 
heat treatment. Instead of heat-treating 
rivet batches continuously, as is often 
the practice, heat treatment of rivets is 
conducted about once a week. Immedi- 
ately after quenching, rivets are placed 
in a heavily insulated box which con- 
tains Dry Ice. By keeping the rivets 
at a sub-zero temperature, they may be 
used at any time, rather than within the 
first half hour after heat treatment. On 
one occasion when it was necessay to 
make some emergency repairs on a Ford 
airplane in Dallas, sufficient rivets for 
the job were heat-treated in Chicago 
and shipped in the ice-box to Dallas, 
where they were found to be in perfect 
condition for use. The ice-box is of 
relatively cheap and simple construction, 
and it costs only about $3.50 a week to 
supply the refrigerant. The box con- 
tains a number of compartments, in 
which a supply of various sizes of rivets 
is kept at all times. It has also been 
found to have other uses. For example, 
it has been used to shrink the core of a 
Pratt & Whitney engine oil heater to 
permit its installation in the casing. 
Small fittings may also be held in the 
box indefinitely between heat treatment 
and forming operations. 

As in most modern overhaul shops, 


the engine overhaul is conducted on a 
strictly production line basis, where the 
engine progresses through the shop 
from station to station for various oper- 
ations. Engines come to the shop either 
from the airplane overhaul section of the 
hangar, or through a convenient door 
from the servicing hangar proper. For 
transfer to and from a location where 
removal or installation takes place, the 
regular Continental type radial engine 
stands are used. 

Incoming engines are delivered to the 
east end of the motor overhaul shop, 
which lies along the south wall of han- 
gar No. 1, occupying the southeastern 
corner of the hangar. Immediately 
after complete teardown, all parts are 
arranged on steel parts racks and are 
thoroughly cleaned up, either by dipping 
in hot Oakitc solution or by spraying 
with light petroleum spirits. The dip- 
ping operation removes all paint from 
crankcases and cylinders. No sand- 
blasting of cylinders is conducted at 
Chicago. After washing and inspection, 
the parts racks move down through the 
shop to the various points with the as- 
sembly of the various engine units. Cyl- 
inders are placed on special racks, nine 
to a rack, on which all operations on 
valves, springs and guides may be con- 
veniently conducted. 

With the exception of carburetors, all 
engine accessories, including starters, 
generators, magnetos, ignition harness 
and spark plugs, are assigned to the elec- 
trical shop for overhaul. 

After reassembly is completed, the en- 
gine is delivered to the test house, which 
is adjacent to the cleaning room at the 
west end of the engine shop. Engines 
are rim in under their own power for 
eight hours. The supervision of the 
test and the final release of the engines 
come under the jurisdiction of the en- 
gine shop foreman. 

Propellers 

Propellers are sent to the propeller 
overhaul shop between 200 and 300 
hours of service. They arc inspected 
carefully and all blades are etched every 
time the propellers come into the shop. 
At most propeller overhaul shops, etch- 
ing is usually carried out by dipping 


blades vertically into the solutions. At 
Chicago, however, the blade is mounted 
in a special fitting that holds it hori- 
zontally over a long sink, and the etch- 
ing reagent is applied by means of a 
cloth swab on a stick. After etching, 
blades are reassembled and polished, and 
are adjusted for pitch, track and balance 
in the usual way. 

The propeller checking and balancing 
equipment was practically all developed 
and manufactured in the N.A.T. shops, 
and probably represents the prototype 
of all propeller servicing equipment in 
the country today. The balance stand 
is unique in that the parallel knife edges 
are suspended by a framework from 
the ceiling, rather than supported on 
floor stands, as is more commonly the 
practice. The suspension method has 
its advantages, however, as it permits 
complete freedom for working around 
the propeller during balancing opera- 

B. G. 4B1 plugs are standard equip- 
ment. They are pulled at the 35-hour 
checking period and sent to the electrical 
shop for overhaul. One man is assigned 
to spark plug servicing, and can handle 
about 144 plugs per day. Contrary to 
the usual servicing practice on spark 
plugs, they are not disassembled for 
cleaning, as it is believed that the dis- 
assembly frequently disturbs the align- 
ment of electrodes. Cleaning is accom- 
plished by protecting the electrodes with 
a pronged sleeve, wire brushing and 
buffing. In checking clearances, the 
usual flat type feeler gauge has been 
replaced by a round wire .014 in. in 
diameter, as a more accurate adjustment 
may be obtained in this way. 

After cleaning and checking clear- 
ances. all plugs are tested under pres- 
sure. Again, contrary to usual practice 
where plugs are usually tested very rap- 
idly in some form of quick-acting pres- 
sure chamber and ignition device, plugs 
in the Chicago shop are screwed indi- 
vidually into a nine-plug manifold on the 
magneto test table where they are sub- 
jected to a 100-lb. air pressure and run 
for at least a half a minute on a stand- 
ard magneto. It is believed that the 
quick-acting pressure and firing system 
may give an untrue indication of the 
actual condition of the plugs, as some 
plugs have been found which will fire 
satisfactorily under pressure for a few 
seconds and will then go out. The 
value of the rapid air-pressure testing 
is therefore under some suspicion at 
Chicago. 

Center electrodes which have been 
worn down are being sent back to the 
B.G. factory for repair by welding. It 
has been found that the mica insulation 
of an electrode lasts indefinitely, and by 
welding a new point on it and supplying 
a new shell the rebuilt plug is equal to 
a new plug. The shells, of course, wear 
down until the four points are of insuffi- 
cient length to prevent any further ad- 
justment. 
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CL How many of those operators’ discussions on power-plant subdivision are based on 
accurate analyses of the question? How many participants in these debates have really made 
a serious study of the many factors involved in the problem? For those who have not, and 
also for those who have, it would be well worth while to follow through the investigation 
made hv Captain Courtney, based on long experience and close association with the 
co-ordination of transport operation and design. 

How many engines? 

By Capt. Frank T. Courtney 


T HE practice of using only one 
engine is very much under dis- 
cussion at the present time. 
For purposes of this discussion 
we may neglect ships so small that 
only one engine is practically possible. 
Mail planes of the past came in that 
category, and led to a technique and 
conception of operations which have 
penetrated into the quite different field 
of passenger flying. We may assume 
that all future transport planes could 
divide their power into two or more 
units if so required. 

For the single-engined plane are 
claimed advantages in cost, maintenance, 
load carrying and speed over the multi- 
engined ship, with consequent increased 
economy of operation. It is important 
to examine whether it has these ad- 
vantages, and if so, whether they are 
engineering or aerodynamic advantages 
inherent in the use of one power unit, 
or whether they are incidental ad- 


vantages obtained at the expense of 
something else. 

In the single-engined plane there is 
only one engine unit, with only one set 
of controls, lines and instruments to 
install and maintain, and these are more 
likely to be easily accessible. It seems 
certain that this will reduce the first 
cost of design and construction. As 
to maintenance, however, the advantage 
may not be overwhelming. Elementary 
figures might tend to show that the 
larger engine will cost less per horse- 
power to overhaul and maintain; for 
example, the 600-hp. radial has only 
the same nine cylinders, with corre- 
sponding numbers of valves, plugs 
and connections as its small 300-hp. 
brother. On the other hand, the higher 
the power, the more refined and delicate 
the engine is likely to be, and in prac- 
tice it seems to be working out that 
overhauls are more frequent and costly. 
What definite advantage there is, there- 
fore, seems to run mainly in the direc- 
tion of accessories. 

As to speed, the single engine will 
have less resistance per horsepower than 
two similar smaller engines of equal 
total power. This is because, other 
things being equal, the cross-sectional 
area which governs air-drag does not 
increase as rapidly as cylinder volume 
which governs power. But, particularly 
in the case of transport planes, the ad- 
vantage here is not great. It may easily 
be negative since much of the resistance 
of two smaller engines might be incor- 
porated with that of other parts of the 
structure, whereas the single engine 
must normally have a large body in the 
slipstream. In other words, improve- 
ments in design may well lead to the 
two-engined plane having less resistance 
than the single-engined type. Recent 
bomber design is heading in that di- 
rection. 

In actual fact, however, the single- 
engined ship is slower than the multi- 
engined variety if full advantage is 
taken of its higher load-carrying ca- 
pacity, as we shall see when we come 


to look into that aspect of the matter. 
Why, then, are single-engined planes 
employed for those extremely high 
cruising speeds on some airlines? Such 
planes are mostly of a type in which 
the passengers are closely crowded into 
a cabin of little greater diameter than 
that of the engine. Wing loading is 
very high, which not only means a high 
landing speed, but causes general di- 
mensions to be so small as to practically 
prohibit the use of more than one 
motor. By the use of a tiny cabin be- 
hind the engine, not only resistance is 
saved, but also the weight involved by 
more passenger space and equipment; 
by high wing loading both wing weight 
and wing resistance are saved. The 
speed results largely, therefore, from 
the sacrifice of passenger space and 
comfort. In more recent planes, where 
space and comfort have been increased, 
cruising speeds have come down con- 
siderably. 

As to load carrying, the single- 
engined ship has definite advantages. 
Accessories contribute to this to some 
extent; exhaust-pipes, starters, propel- 
lers are disproportionately heavy with 
the smaller engines, and it should be 
possible to mitigate this situation to 
some degree. But, for the rest, the 
advantage for the single engine is not 
that it can carry larger loads, but that 
circumstances permit it to do so. To 
illustrate the point, let us take the 
1,200 hp. common in most of our large 
transport planes today. The two- 
engined plane must be able to fly with 
one engine stopped, so that it must be 
sufficiently lightly loaded to fly with 
600 hp. The three-engined ship will, 
however, have 800 hp. left after the 
failure of one engine, and can load still 
more highly. The single-engined ma- 
chine has no horsepower left after the 
failure of one engine, and, as the ques- 
tion of carrying on flight does not arise, 
it can load as highly as other circum- 
stances permit. 

Taking these figures still further we 
can see that the two-engined plane, with 
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600-hp. surplus, will be the fastest in 
normal flight. The three-engined ship, 
loaded so that it has only 400-hp. sur- 
plus, has a further compromise to make : 
It must carry this extra load on the 
same wing area, and thus have a higher 
landing speed, worse take-off and worse 
climb, or it must increase the wing area 
to carry this extra load and thus be 
slower. Thus we can see that, other 
things being equal, the three-engined 
machine can carry a higher load, at the 
cost of a lower reserve of power and 
consequent reduction in speed. Also, 
as the tabulation in the next column 
shows, the safety factor of forced- 
landing immunity has been reduced. 
Carrying the same arguments to the 
case of the single-engined ship, it will 
be seen that a still lower reserve of 
power is demanded, that a still higher 
load can be carried, with a decrease in 
top speed, increase in landing speed, and 
decrease in safety factor. 

Lillie efficiency increase 

Thus there is little inherent increase 
in efficiency obtained by using only one 
engine — the advantage is obtained 
mainly because the single-engined ship 
is not called upon to satisfy the safety 
requirements demanded of the multi- 
engined plane, namely, sustained flight 
after partial engine failure. 

So one can see that the operator can 
get higher loads with every decrease of 
reserve power. He pays for it in lower 
speed, worse climb and ceiling, greater 
risk of forced landing, and higher land- 
ing speed. He can thus make various 
compromises between his number of 
engines, speed, load and degree of 
safety. These facts are often missed 
by investigators, and even contradicted 
by many, simply because they compare 
different planes without comparing all 
their characteristics. For example, one 
single-engined plane carries a heavy 
load, and yet is quite fast, but examina- 
tion shows that it has saved weight and 
resistance by having very small passen- 
ger accommodation for its permissible 
load. Suitable increase in passenger 
space would lead to reduced payload 
this he runs into not only greater risks 
through more structural weight, and 
lower speed through more resistance. 

However, the single-engined plane 
can give the operator higher payloads 
through higher power loading, and he 
can compensate for the normal lower 
speed by higher wing loading. In doing 
of forced landing, but also higher risks 
through higher landing speeds. 

The arguments for the single-engined 
plane are. briefly as follows: it gives 
definite advantages in economical oper- 
ation, the greater reliability of modern 
engines makes the forced-landing risk 
negligible : such risks as remain can be 
largely eliminated by suitable ground 
arrangements, and in any case the 
record of forced-landing safety of 
multi-engined types has been so poor as 


to cancel the chief arguments in their 
favor. It is interesting to record, that 
seven or eight years ago, the use of the 
single-engined plane was adopted on 
European airlines on precisely the same 
arguments — and was eventually aban- 

I have already referred to the 
economy question. As to the safety 
given by engine reliability, the best way 
of meeting this argument is to point to 
the highly interesting and important 
fact that increased reliability acts far 
more in favor of the multi-engined 
plane, relatively, than of the single- 
engined type. 

It is an easy matter to produce figures 
showing the mathematical probabilities 
of forced landings with various divi- 
sions of engine power. With 994 per 
cent power-plant reliability, in 1,000,000 
trips, 


A four-engined ship tt 
ree engines will fail . . 
A four-engined ship tt 
o engines will fail... 



The percentage of reliability assumed 
and the figures given will serve for the 
moment to illustrate comparative safety. 
In actual practice, the comparative 
safety for multi-engined ships is even 
greater, since under poor conditions, the 
failure of one unit would lead the pilot 
to seek the nearest suitable field and 
avoid even the small risk entailed by 
trying to complete the journey, or take 
some similar precautions. Remaining 
power which is insufficient to maintain 
level flight can always be used to 
prolong a glide. Until we can get 100 
per cent reliability from our engines, 
any argument for the reliability of the 
single-engined ship is a still stronger 
one for that of the multi-engine. 

It is argued further that statistics 
show smaller percentages of injury to 
passengers on single-engined ships than 
in the case of multi-engines. I doubt it, 
but I will concede the point because it 
does not mean anything. Statistics to 
date are the statistics of fine weather 
operations. Few deny today that the 
development of air transportation must 
involve the tackling of the kind of bad 
weather, by day and by night, which 
now keeps airplanes on the ground. We 
know what requirements these condi- 
tions are going to impose on us, and few 
will argue that the reliability provided 
by only one engine is going to be suffi- 
cient to allow us to carry passengers 
over bad country and in bad weather at 
night 

The argument that multi-engined 
ships have not shown up to great ad- 
vantage in most cases is a strong one 
until it is carefully considered. It is 
stated that multi-engined planes have 
often been forced to land immediately 
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on the failure of one engine, and as 
they have two or three engines to go 
wrong they would be better off with 
one. This applies particularly to fail- 
ure on the take-off, which presents the 
most dangerous set of conditions. In 
fact, this has nothing whatever to do 
with the multi-engine question. It ap- 
plies merely to particular airplanes 
whose control system is so poorly de- 
signed that on the failure of one engine, 
especially on take-off or climb, the pilot 
cannot safely control them — even 
though sometimes they have enough 
power remaining for a ceiling of several 
thousand feet. It can well be argued 
that such planes can be more dangerous 
than single-engined planes ; and, further, 
they would be equally dangerous, if not 
more so, if an engine failed when flying 
blind. There are too many such planes, 
largely because some designers are 
satisfied if the pilot can, under test or 
demonstration conditions, hold the plane 
straight against an outboard engine for 
a short period by brute force and skill. 
But there is no reason whatever why 
multi-engined ships should not be so 
designed as to be perfectly easy to fly 
under all conditions after the failure of 
any one engine. 

Another argument is that forced- 
landing risks shall be met by providing 
closely spaced emergency fields all along 
the route, thus diminishing the small 
risk in the event of the single engine 
failing. Such fields would, of course, 
have to be purchased, laid out, lighted 
equipped, maintained. Personally, I 
think plenty of money has already been 
spent in doing for airplanes what air- 
planes should be perfectly capable of 
doing for themselves at less cost; and 
now some people are suggesting that 
more millions should be spent for the 
benefit of planes that may occasionally 
have to come down in order to save 
what little expense may be entailed in 
the much more satisfactory arrangement 
of enabling them to stay up. The 
emergency landing field (except for 
occasional ones over long and deserted 
stretches) is an advertisement of the 
unreliability of aicraft, and is already 
an anachronism. 

Briefly, one can say this for the 
single-engined plane : it has certain ad- 
vantages which can be justifiably used 
over good country under good flying 
conditions. Outside of that its advan- 
tages are small and its disadvantages 


Tito engines 

Having endeavored to compare single- 
engined planes with multi-engined 
planes in general, let us now compare 
the various kinds of multi-engined 
planes. It is, of course, only possible to 
point out basic factors. So many com- 
binations of these are possible that there 
is no room to deal with all possibilities. 

Earlier two-engined planes could 
usually not maintain level flight with 
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one engine — though they could at least 
prolong their glide. Usually such ships 
were built under conditions where no 
one engine was available of the power 
required, and when the efficiency of 
airplanes hardly permitted their carry- 
ing 100 per cent reserve power. Re- 
cently much higher performances have 
been demanded, and lighter engines and 
greater airplane efficiency have made 
this possible. With the resulting higher 
reserve of power, it was found possible 
to fly on half power. 

In actual practice considerably more 
than 100 per cent reserve is required 
of the two-engined plane. With one 
engine cut out, the remaining one must 
not only fly the plane — it must over- 
come the drag of the dead engine and 
propeller, and of the rudder effort neces- 
sary to keep the plane straight (except 
with tandem installations). Again the 
slower speed reduces propeller efficiency. 
The whole system must also be so con- 
ceived that, in continuing flight on one 
engine, this engine will not be so ex- 
cessively loaded as to impair seriously 
its reliability. 

I believe there will be a tendency in 
the future towards the commercial use 
of engines supercharged to very high 
efficiency, whose full power will only be 
used for emergency. This will greatly 
help the two-engined situation. 

The general design characteristics of 
the plane must be such, therefore, as 
to permit of flight on as low power as 
is reasonably possible. This in turn de- 
mands large span, and consequently the 
type of structure best suited to large 

One decided advantage of the two- 
engined plane is the elimination of the 
engines from the main body of the air- 
plane. The cabin is not only removed 
from the slipstream, but a better stream- 
line shape can be given to it ; the pilot's 
view is usually much improved, and he 
is generally freed from oil, noise and 
rattle. In practice the comfort of the 
passengers is usually much increased. 

The chief points in evidence, how- 
ever, arc that the two-engined machine 
has a high degree of safety both in its 
very low forced-landing risk and the 
fact that its loading leads to low land- 
ing speed: that it must be a high- 
performance plane ; and that, conversely, 
the higher the performance the more de- 
sirable is it to make a two-engined ship. 
Three engines 

Where the performance of the plane 
is low. it will probably not be able to 
fly on half its power. But if the power 
is divided into three units, two-thirds 
of the power remains in the event of 
one engine failing. Consequently the 
three-engined plane came logically be- 
fore tire two-engined type, and it still 
remains where more load and less speed 
are required. On the other hand, it 
loses in reliability and, through being 
more heavily loaded, will land faster. 


In practice, however, its load capabil- 
ities are not fully utilized as a rule and 
the difference is split between load and 
speed, thus increasing the reserve power 
for speed. The result is that when one 
engine fails, the reserve is appreciably 
' above the minimum required for level 
flight, and the ceiling of the plane on 
two engines is high. Where high 
ground levels are encountered the three- 
engined plane can frequently cope with 
requirements where the two-engined 
type could not, unless the latter had 
engines suitably supercharged for serv- 
ice on that particular route, or unusually 
high reserve power. 

Briefly, then, the chief point in the 
three-engined ship is to be able to carry 
a larger load than the two-engined plane 
and retain multi-engine safety. It 
does so at a certain sacrifice of speed 
and reliability. It can, of course, be 
designed to carry the same load and 
have the same speed as the two-engined 
plane. In that case it will have a 
higher ceiling after the failure of one 
engine. 

Four engines; fly on three 

The four-engined plane which can 
fly on three seems to have limited 
utility. It can, as has been indicated, 
theoretically load up even more highly 
than the three-engined type, at a still 
further decrease of reliability, speed and 
landing safety. This cannot, however, 
be carried too far without bringing 
the plane very close to the ordinary 
performance margin for normal mini- 
mum climb with all engines working. 
The four-three engine arrangement, 
therefore, seems usefully applicable 
chiefly to flying boats, where larger 
sizes have peculiar advantages. 

Four engines; fly on two 

For brevity, let us call this the four- 
two engined plane. This machine is in 
a totally different category from the 
four-three engined plane. Its prac- 
tically perfect safety from mechanical 
forced-landing risks alters the whole 
aspect of bad-weather operations, so 
that the only question that remains is: 
Is it a practicable plane to build and 
operate today? Apart from a recent 
Dornier plane, this kind of machine has 
hardly been met. The first reason is 
this: As to general performance, 

reserve of power, and loads, the four- 
two engined plane has practically the 
same characteristics as the two-engined 
plane, except that each power unit is 
subdivided into two. Until recently, as 
has been pointed out, performance de- 
mand has hardly justified the reserve 
required by the two-engined plane, so 
that the four-two engined ship has 
hardly come up for consideration. 
There are other possible reasons. Four 
engines immediately give the impression 
of a relatively, and possibly excessively, 
large plane. This need not be so. The 
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1,200 hp. common in passenger trans- 
ports today could well be divided into 
four 300-lip. units in the same sized 
ship. Again, four engines seem a lot 
to go wrong, and in the past that was 
something to be afraid of. But, as has 
been shown, increase of reliability acts 
all in favor of the multi-engined airplane. 

The same points apply to mainte- 
nance. Four small engines will take 
more maintenance than three small ones, 
but will possibly be more economical 
than two large ones. On this point 
the four-engined combination will lose 
out on instruments and controls, but 
little else. Some of the most efficient 
operations are being carried on with 
three-engined ships — it is not a big step 

As to performance, four small en- 
gines will have more airdrag than two 
similar larger ones of equal total power. 
But the fact that they are smaller, and 
that they may be set in tandem, enables 
this to be largely offset. For the rest, 
conditions are practically identical with 
the two-engined plane's conditions, with 
the exception that three have to fail 
before landing is compelled. 
Conclusions 

There seems to be considerable mis- 
conception as to the different effects of 
various arrangements. Many people 
seem to think, for instance, that the 
three-engined ship is essentially faster 
and safer than the two-engined type, 
whereas the reverse is the case. All 
sorts of reasons besides purely theoret- 
ical and technical reasons govern the 
types of design to be turned out for 
particular cases, but one fact is out- 
standing: before air transport becomes 
a really extensive and profitable business 
it must get past its present stage of 
dependence on weather. Safety in fly- 
ing today consists largely in not flying 
except in flying weather. And oper- 
ators who achieve safety in flying 
weather are apt to be satisfied. There 
is a disposition to forget that non- 
flying weather is not weather in which 
airplanes cannot fly; it is weather in 
which they do not fly. So long as the 
forced-landing risk is what it is now, 
the problem of bad weather cannot be 
solved. The more far-sighted operators 
realize that it can hardly be seriously 
tackled until planes are available which 
can face long periods of blind flying 
without risk of being forced to land. 
Moreover, ability to remain in the air 
solves many other problems only indi- 
rectly connected with it. The problem 
of ice formation is altered, for example, 
if the plane is not confined to particular 
routes and altitudes by the necessity of 
visual flying. 

These results can only be obtained by 
dividing up the flying power into the 
particular number of units suitable to 
the job in hand, and insuring that bad 
detail design does not render useless 
such division of power. 
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Where do we go from here? 


What way, ail* transport? 


By Edward P. Warner 


will transport flying 

!en? Will its principal 
r u..v..uge be derived from 
transcontinental passengers, or from 
those going only a couple of hundred 
miles? Will commuters hurry daily to 
the airport to catch the 5: IS from Los 
Angeles to Palm Springs, the 5:23 
from New York to the Berkshires, or 
the 5:47 from Chicago to the Northern 
Peninsula of Michigan? How much, if 
at all, will rates be cut? How much, if 
at all, will speed be increased? What 
else will happen? In short, in para- 
phrase of the famous observation of 
the backwoodsman looking for the first 
time upon a metropolitan crowd. 
“Whar we all goin', and when we goin’ 

The possibilities of air transport are 
infinite. At least a thousand different 
fields of application have been suggested 
in the past ten years. They range from 
organizing special services for putting 
passengers on board liners at sea, to 
the creation of special types of refrig- 
erated aircraft to be used exclusively 
in delivering fruits and flowers. Many 
of them have already been put into 
practical effect, at least in a small way. 
Others, and some of the most ingenious 
among them, deserve only to be interred 
with the curt epitaph which Calvin 
Coolidge once bestowed upon an elab- 
orately contrived legislative proposal — 
“ 'T won't work." Even unsuccessful 

spectacular openings of an unforeseen 
order. Lord Timothy Dexter, whose 
memory is still cherished in New Eng- 
land after many years as one of the 
most eccentric characters in all Yankee 
history, made a substantial addition to 
his fortune by shipping warming pans 
to the West Indies. The simple blacks 
of Jamaica had no need for warming 
pans and no idea what they were, but 
found them exactly the instruments re- 
quired for boiling molasses. When the 
next generation looks back on the de- 
velopment of air transport, no doubt 
they will find evidence of episodes 
almost as whimsical as that one. In 
an enterprise so broad and so varied 
in possibilities as the carrying of men 
and merchandise by air we must ap- 
proach every suggestion, even though 
it seems absurd upon the surface, with 



an open mind. We may reject a good 
many of the proposals, but we must not 
do so without a sympathetic examination. 

It is generally recognized by aero- 
nautical engineers that airplanes are 
still subject to the law of gravity. It 
is equally true that their operations are 
subject to economic law. They have 
repealed neither the one nor the other. 
Mr. Stout's oft-repeated chant that a 

self-sustaining economically as well as 
aerodynatnically" is the first lesson in 
the book. The one fundamental speci- 
fication that every air transport oper- 
ation or every type of air transport 
activity must meet, the one requirement 

body shall be found who is willing to 
pay the bill. 

Commuting by air 

Let’s see what that means. Take 
a look at a much-discussed type of 
operation. There has been a great deal 
of talk for a number of years about 
commuting services by air. One of 
New York's greatest real-estate oper- 
ators recently painted a pretty picture 
of a commuting area of four times the 
present diameter, with people coming 
to work in airplanes each morning 
from a hundred miles or more away. 
The delights of life in the open country 
were to be brought within the reach 
of a great proportion of the workers 
in a city of 15,000,000 people. Inci- 
dentally, though the realtor didn’t dwell 
on this point, such a state of affairs 
would offer a potential air passenger 
traffic of 25,000,000,000 passenger-miles 
a year on commuting services around 
New York alone — more than the present 
total passenger business of all the rail- 
road lines in the United States. 

Impressionistically, it makes a beauti- 
ful picture. But now walk up a little 
closer and look at the details. Allow- 
ing that we shall be able, in due course 
to cut rates to 4 cents a mile and show 
a profit, the long-distance commuter on 
the aeronautical plan would still have 
to write down $1,500 to $2,500 in the 
family budget each year for commuta- 
tion tickets. 

There are, of course, people who can 
spend such sums without distress. 
There are New Yorkers who commute 
by yacht every day during the summer, 


at an operating cost of $50 a day or 
more, but there are not enough of them 
in any one place to carry much of an 

of thousands, but by scores or hundreds 
at most. There will be innumerable 
people who will wish they could live 
well out of the city and come in by air 

won’t be able to afford it. 

Commuting is a type of operation 
which holds very limited prospects. 
Let's look at something more encourag- 
ing. ^ Consider a field in which the 

fore it started, and in which air trans- 
port absolutely cannot fail. 

There is at least one type of transport 
service about which there is no argu- 
ment, because the airplane has no com- 
petition. Until the airplane became 
available, service did not exist. Over 
the waste spaces of the world, across 
the deserts that have never been 
irrigated, the jungles that have never 
been cleared, and the swamps that have 

portation in any modern sense until 
the airplane was introduced. Air travel 
could be ten times as dangerous as it is, 
and twenty times as uncomfortable, and 
twice as expensive, and still there would 
be a very real demand for it in parts 
of arctic and tropical America. A friend 

writes: "These countries have passed 
with a single bound from the oxcart 
to the airline. There are Indians to 
whom the daily passage of airplanes 
has become a commonplace incident, but 
who never have seen a railroad train 


Over the trackless sea 
Almost equally favorable are the op- 
portunities over large bodies of water, 
where the only competition is with 
fourteen-knot steamers. Obviously one 
of the fundamentals of the future of air 
transport is of exploitation to the limit 
of every such opening. Air passenger 
traffic on the American Continent in the 
past year totalled about 1,400,000 
passenger-miles on overland routes, 
where there is no effective railroad 
competition, and about 3,800,000 passen- 
ger-miles on over-open-water courses. 
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Those figures can, I firmly believe, be 
multiplied by ten within the next eight 
years. There are many opportunities 
yet untapped, perhaps the most conspic- 
uous being the passenger and mail 
service between New York and 
Bermuda. Three years ago the main- 
tenance of regular service over 700 
miles of open water would have seemed 
a fantastic project, but Pan American 
Airways has been running regularly 
for considerably more than a year on 
a route almost as long — that between 
Jamaica and the Canal Zone — and the 
radio-navigation methods that have 
been developed in the Caribbean would 
work equally well across the Gulf 
Stream. 

Discussion of the Bermuda route 
raises the question of subsidy in a very 
interesting form. Air transport sub- 
sidies have been discussed from many 
points of view, and generally upon the 
presumption that they will gradually be 
extinguished as improving economy of 
the services makes the operators inde- 
pendent of government support. As a 
general principle they should, but there 
are some cases in which a subsidy can 
quite properly be expected to continue 
forever, and the Bermuda service is a 
prominent example. One of the great 
difficulties in enticing American busi- 
ness men down to Bermuda lies in their 
knowledge that if any emergency arises 
requiring their presence on the scene 
of action it will take them two days 
and nights to get home. If they knew 
that they could make it in seven hours, 
many of them would take no advantage 
of the opportunity. They might always 
travel by ship, but the knowledge that 
the airplane was there if they ever 
needed it would move many men to 
take the trip who would never think of 
doing so otherwise. Though estimate 
on such points is difficult, it would be 
surprising if the existence of an airline 
to the islands, bringing mail from the 
United States and carrying passengers 
in case of urgent need, were not worth 
a million dollars a year in added in- 


come to Bermuda's hotels and shops. 
On such a basis the local hotel associa- 
tion could well afford a permanent 
direct subsidy of 4 cents a mile on 200 
round trips a year. 

The case of Bermuda is a reminder 
of the fact that all air traffic, par- 
ticularly passenger traffic, but to a 
lesser extent mail and express business 
also, can be divided into two classes. 
There is the traffic that is taken away 
from a competing form of transporta- 
tion, and there is that which would not 
exist at all if it were not for the air- 
plane. Where transportation was ex- 
tremely difficult or extremely slow be- 
fore the airplane arrived the division 
of newly created traffic is going to be 
a very important one. I believe that 
in parts of South and Central America 
and northwestern Canada and Alaska 
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it will run as high as 75 per cent within 
the next four of five years. In other 
words, three-quarters of the passengers 
will be people who would not have 
made the trip at all unless they had 
been able to make it by air. On airlines 
in the continental United States, an 
entirely different condition exists. The 
proportion of newly created business 
probably is not over 15 per cent. Those 
who go from New York to Chicago by 
air would be going by some other means 
if there were no airline, in the vast 
majority of instances. That makes it 
comparatively easy to estimate the 
volume of traffic that we may look for- 
ward to on our domestic airlines. 
Passengers in prospect 
The total volume of American pas- 
senger travel on trips of 100 miles or 
more in length, taking into account the 
railroads, the motor buses, and even the 
private automobiles so far as they are 
used for trips that are really necessary 
and would be made by some other 
means if the automobile were not avail- 
able, sums up to about 25,000,000,000 
passenger-miles a year. At present, the 
airplane gets about one-half of 1 per 
cent of that business. Every man is 
entitled to his own guess about the 
rapidity with which progress will be 
made in taking over passenger traffic 
from the railroads and the highway 
vehicles, but my own calculation is 
that airlines will be handling somewhere 
between 10 and 25 per cent of the total 
within the next ten years. Roughly 
speaking, we ought to get about 40 
times as much passenger traffic as is 
being carried at present. There will be 
years when we gain very little ground, 
and then years of immense advance. I 
believe that traffic will increase from its 
present level of a little over 100,000,000 
passenger-miles a year to about 250,- 
000,000 miles in the course of the next 
three years and that we shall then have 
a three-year period, beginning some- 
where around 1935, in which the 
amount of passenger travel by air will 
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be multiplied at least by four, and per- 
haps by six or more. 

Of course all that isn't going to 
happen of its own accord. It will be 
dependent on a variety of technical 
developments, for which the aircraft 
and engine designers will be responsible, 
and on a change in the attitude of the 
mind of the traveling public which, so 
far as it can be affected at all, will be 
influenced by trafiic departments and 
skillful publicity work. 

The passenger's stale of mind 

Perhaps the greatest change that can 
be foreseen in the next ten years is 
that the degree of safety which air 
transport has to offer will practically 
disappear as a factor influencing the 
decisions of the passengers. That 
sounds like an argument against safety 
work. Of course it isn’t. It is of the 
utmost importance that everything pos- 
sible be done to reduce the hazard, and 
I take it for granted that the average 
safety, which has increased about 200 
per cent on American lines in the last 
three years, will show further improve- 
ment. There is a great difference, 
however, between safety statistically 
measured and safety as a factor influ- 
encing the volume of traffic. The thing 
which controls the prospective passen- 
ger's decision on whether or not to fly 
is not the real safety of aviation, but 
what he feels the safety to be. 

You can reason with a passenger for 
hours, pointing out to him that the line 
on which you are trying to get him to 
fly has not had a fatal accident in three 
years, listing all the aids to navigation 
and safeguards that are provided, and 
so on through the regular ritual, and 
still he won’t go if he feels a sinking 
sensation in the pit of his stomach as 
he turns the idea over in his mind. The 
public attitude has improved : 


And probably not more than one in 
10,000 has actually been led to switch 

by any feeling of danger. We shall 
see the airplane move into exactly the 
same position. When that happens, 
safety will practically disappear as an 
argument either for or against air 
travel, and the real boom in patronage 

natural humanitarian desire not to see 
anybody get hurt in anything in which 
they are connected, the officials of air- 
lines will then be interested in cut- 
ting accident averages to the last pos- 
sible decimal principally because of the 
very pleasant effect that any improve- 
ment has upon the insurance premiums. 
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rage American 
still feels aviation to be a good deal 
more dangerous than it really is. Quite 
independently of any progress that may 
actually be made in improving safety 

felt that there will be a substantial 
amount, simple habituation to the idea 
of flying, especially among the younger 
generation, is going to bring the aver- 
age traveler in 1940 to the point where, 
if anything, he will feel the hazard to 
be even less than the records will show. 
Only time will bring that to pass. 

It is that way now with the auto- 
mobile. It is easy enough to produce 
figures to prove that traveling long 
distances on the highways is a fright- 
fully hazardous business. To drive 
from Chicago to Detroit, on the aver- 
age, is at least ten times as dangerous 
as to go by railroad train, but it is 
doubtful if more than one person out 
of a hundred ever gives that fact 
thought as he starts to make the 


further improvement in speed, nor upon 
any very substantial reduction in rates 
of fare. There will of course be some 
traffic available at a cruising speed of 
220 m.p.h. that could not be had at 
125, but it is probably a small propor- 
tion of the total. Speed will play its 
largest part in determining the patron- 
age on those routes on which there is 

operators. Other things being equal 
(though it is doubtful if they can re- 
main so) the bulk of the public will 
take the faster plane, probably to a 

past. The distribution of passenger 
patronage between competing lines is 
determined quite largely by personal 
prejudices, or by knowledge that pro- 
spective passengers think themselves to 
possess on the relative competence of 
the operating organizations and the 
relative attention that they give to 

Fares to catch traffic 

rather below what current operating 
costs would justify, except on a few 
particularly well-favored routes, if it 
were not for the mail contracts. It will 
be a little time yet before we have really 

made passenger business truly self- 
supporting on a nation-wide scale, but 
it requires no extraordinary optimism to 
foresee a general cut to five cents a mile 
within the next ten years. That is what 
I figure on in foreseeing a 40-fold in- 
crease in patronage. 

The cutting of rates will depend 
largely upon the contributions made by 
the engineer through increased economy 
of operations. The designer has an- 
other very special responsibility, the 
major share of which originates at the 
open end of the exhaust manifold. The 

There is no doubt but that noise has 
an immense effect on patronage. Many 
passengers realize that fact, and speak 
;p.of the "racket” with great irritation. 


Those who don’t realize it are never- 
theless affected. There, too, notable 
progress has been made in the last two 
years. There are transport airplanes 

than under some conditions in railroad 

have no right to take the railroad as 
a standard. There are no uneven rail 
joints and clicking wheels in the air. 
It should literally be possible, and I 
make the statement with the determina- 
tion that I will be very conservative, to 
make the airplane the quietest vehicle 
of public transport We have pursued 

other items, and the engine designers 
have done wonders in response. The 
time has come now to give up some of 
the efficiency, if necessary, in order to 
make conditions more attractive for the 
passengers. It would be well worth 
while sacrificing 10 per cent of the 

to get a reasonably silent engine and 
propeller. 

It is not only in connection with 
silencing that the engineer has it in his 
power to make the work of the traffic 
department easier or more difficult. A 
great deal of importance must be at- 
tached to passenger comfort, and to 

ever thought of building a windowless 
railroad car, though undoubtedly it 
could be made more efficient and lighter 
than the present type, yet airplane de- 
signers and operators sometimes argue 
that passengers don’t want to look out 
of the windows, and that it makes no 
difference whether they can see any- 

Solidity and security 

Another thing that the passenger 
values is apparent solidity. That will 

ticularly about whether the locomotive 
that pulls the train is complicated or 
simple in appearance, but travelers by 
air are still full of interest in technical 
detail, whether they know anything 
about it or not, and it will take several 
years yet for the typical passenger to 
reach the state of complete confidence 
that the airplane was designed and is 
being operated by people who know 
their business, and that he can leave 
it all to them. Solidity of appearance 
of structure, too, is bound to have a 
great effect throughout the transition 
period in which many people are still 
a little uneasy about flying. There is 
a great psychological advantage in the 
avoidance of anything that looks light 
or tinny, and in using passenger seats 
that look like overstuffed sofas, even 
though they be hollow shells filled 
mostly with air. 

There is a tale of an Indian guide 
who was frequently carried about 
in Canadian Government planes. Finally 
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he was involved in a crash. He took 
that with all the stoicism of his race, 
climbing out of the plane with perfect 

the plane and saw the broken wing tip, 
with the spars and ribs visible through 
the torn fabric, he grew pale. He had 
always thought, he indignantly declared, 
that the wing was solid, and he could 
never be persuaded to fly again. A 
good many passengers benefit by a 
similar illusion, and they have to be 
encouraged by making everything look 
as heavy and rugged as possible. 

All these things are incidental to the 
quest for passenger traffic, but obvi- 
ously the future potentialities of air 
transport are not to be written in terms 
of passengers alone. Mail will contiue 
to be a large factor, and express busi- 

Hoic much express? 

The estimation of express traffic, like 
the forecasting of passenger business, 
demands a lot of guessing. A number 
of surveys have been made, but the rc- 

Everybody likes to be a good fellow, 
and when the traffic manager of a 
manufacturing company is approached 
and asked how much use he could make 

he is prone to try to save the ques- 
tioner from disappointment by setting a 
nice high figure. Very roughly, the 
present express business done in the 
United States on railroads and highway 
vehicles totals about 800,000,000 ton- 
miles. I believe that, at rates which 
should lie attainable within the next six 
or eight years, about 3 per cent of it 

total of about 25,000,000 ton-miles. It 

amount of traffic from the fast freight 
services which many railroads are now 

E^TwithTlotal '^^O.OW.OOo"'^”- 
miles, however, express would return 
less than 10 per cent of the total revenue 
that I expect to see coming in from 
passenger traffic within the same period 
of time. There has been a general dis- 
position in the transport organizations 
to exaggerate very greatly the amount 
of express which can be secured with 
such a service in regular and continuous 
operation, and relatively to under- 
estimate passenger possibilities. A few 
spectacular emergency shipments aggre- 
gating many tons arc taken as typical 
of daily occurrences of the future. Un- 
fortunately, such bulk shipments are 
likely always to remain as rare and 
scattered incidents unless the efficiency 
and economy of air transport operation 
ultimately improve to the point where 
the air express rates can match the rail 

The reader who doesn't think much 
of my estimate of the total volume of 
express business to be foreseen, and 


who would like to make one of his own, 
can figure on traffic from five principal 
sources. First, emergency shipments in 
industry, such as parts for a machine 
that is broken down and can’t run until 
the shipment arrives from the factory ; 
second, emergency shipments to indi- 
viduals, such as the delivery by dress- 
makers of gowns that have to be worn 
that same evening; third, perishable 
products, such as fruits and flowers; 
fourth, articles shipped by air to reduce 
the risk of damage or pilferage; fifth, 
miscellaneous commodities that have a 
“news interest” and cannot be trans- 
mitted by wire, such as moving picture 
films of news events, plates for advertis- 
ing, and engineering specifications or 
blueprints. Obviously the express busi- 
ness overlaps the mail in some of these 
categories, but as the air mail has de- 
veloped in the United States there is 
no real dividing line between them in 

Must we fight the railroads? 

Direct competition with existing 
transport facilities has not been a very 
large factor in air transport operation 

competition for every passenger, since 
every one who goes by rail might go by 
air or vice versa, but it has not been 
nearly so obvious or nearly so keen as 
it is destined to become. The attitude 
of the railroads toward the airplane is 
following a cycle which has character- 

transport innovation. First contemp- 
tuous, then patronizing, then alarmed, 
and finally co-operative or absorbent. 
With the motor bus, tile railroads have 
passed through all the preliminary 
stages, and are well established in the 
last. While many of them are running 
their own motor bus lines, others are 
working very closely with independent 
operators. Their attitude towards the 
truck has reached the third stage, that 
of strident alarm. In dealing with the 
air lines they have, as a whole, so far 
attained only the second of the four 
divisions. Six years ago the typical 
railroad executive was scornful of the 
possibility that any airline could ever 
be anything more than a government- 
supported toy. A couple of years ago 

they began to say, and many of them 

with a very specialized need for quick 
service and willing to take a long 
chance, and that they were rather 
grateful to the airlines for relieving 
them of a class of traffic that had always 
been a nuisance and cost more than it 
was worth. Railroad traffic departments 

realization of the fact that the airplane 
is going to offer a very hot and trouble- 
some competition, and in a couple of 
years, if precedent holds good, they will 
begin crying aloud for someone to save 
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them from the new menace. All these 
generalizations are, of course, inac- 
curate, as is the usual way of gener- 
alizations. They apply to the conven- 
tional run of railroad operators, but 
there have been notable exceptions. 
The Pennsylvania, for example, saw the 
airlines coming and decided to form 
firm alliances and to get very definitely 
into the business as far back as 1928. 

What next in regulation? 

The isolated examples will not re- 
main isolated. Co-ordination of rail- 
road and airline activities, either 
through common control or through 
simple co-operative agreements, is as 
inevitable as the rising of tomorrow's 
sun. It is equally inevitable that the 
airlines will at some time be brought 
under that policy of regulated operation 
and controlled competition which gov- 
ernments all over the world have 
applied to railroads and are now ex- 
tending to various other units of the 
transport systems. There is upon the 
statute books of the United States what 
is called the Transportation Act of 
1920. Despite its all-inclusive title, it 
is devoted almost exclusively to rail- 
roads and their problems. Experience 
has proved the need for a revamping 
of the law, and it takes no crystal 
gazer to foresee that when it is next 
codified it will be a Transportation Act 
in fact as well as in name, and will have 
much to say about airlines and highways 
and inland waterways. Unregulated 
competition between unlimited numbers 

to pass. Even taking full account of 
tlie extent to which the Congressional 
wheels are often clogged and the length 
of time they take to grind, it is most 
unlikely that it will be more than five 
years before some measure of general 
regulation, including provisions for the 
issuance of certificates of convenience 
and necessity, is enacted. 

In the meantime, we have completely 
free competition in the economic sphere, 
subject only to the action of the De- 
partment of Commerce to insure that 
proper attention is given to safety and 
that proper equipment and personnel are 
used. For the time being, undoubtedly 
competition is putting certain develop- 
ments under forced draft. On the other 
hand, where it is at its worst it has 
limited the traffic on the individual 
lines to a point that has made the pur- 
chase of new equipment very difficult, 
and so has very seriously hampered the 

economies already known to be possible. 
In the short run free competition may 
be good for the traveling public, but in 
the long run, and in fact in a short one 
as well, it is definitely bad for the 
transport industry. There never has 
been an industry that needed coopera- 
tion more and competition less than this 
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What’s what on 
the airlines 


D IRECT from headquarters comes the detailed in- 
formation about personnel and equipment given 
in the accompanying tabulation. A brief ques- 
tionnaire was sent to each of the more important 
lines now active in the air transport field, and they co- 
operated practically 100 per cent in supplying the informa- 
tion requested. The mileage and traffic figures listed 
come from the Department of Commerce and the Post 
Office Department. 

Computation of average fares per mile for each of the 
lines has been undertaken separately, for the mail-carrying 
and the non-mail-carrying operators. Of the lines devoted 
exclusively to passengers and express, 74 per cent are 
charging between 5.2 and 5.6 cents the mile. The general 
average for the group is 5.88 cents, due to the influence 
of two companies which have operations^ of a somewhat 

cents a mile. The average passenger mileage rate charged 
by the holders of domestic air mail contracts is 6.25 cents. 
Sixty-six per cent of the mail operators ask between 6.1 
and 6.4 cents, and in no case is the passenger rate more 
than 7.2 cents per mile. As might be expected, the air 
lines which carry passengers and mail to Central and 
South America, on routes involving extraordinary oper- 
ating and ground organization expenses, make a higher 
charge, averaging about 11 cents a mile for their passenger 
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Dividing up the airline dollar 


T RANSPORT operators have been 
extremely slow to release detailed 
information on operating costs. 

eral scattered sources, however, it has 
been possible to build up a table of cost 
distribution over a period of several 
years which shows certain significant 
trends. Many of these data were drawn 
from Post Office Department records, 
and Mr. C. N. Monteith, chief engineer 
of the Boeing Airplane Company of 
Seattle, is responsible for the interesting 
analysis of modern transport costs in 
the last column of Table I. 

ft is obvious, in the first place, that 

communication is steadily rising. Post 
Office figures covering all contract oper 
ators shows a substantial increase i 
communications cost over the levels o 
a few years ago, and Mr. Monteith’! 
figure, based largely on passenger trans- 
port operations, shows the importance 
now attached to this department. It 
provements in all safety factors are r 
fleeted in the downward trend in insu 
ance costs. Although the relati 

ily, as indicated by the N.A.T. figur 
from 1926 to 1929, they show a marked 
drop in the Post Office report for the 
first quarter of 1932, and Mr. Monteith’s 

Increasing public confidence in, and 
acceptance of. the services offered by the 
airlines, together with the continual ef- 
forts of the lines themselves toward 
efficiency within their own organiza- 
tions. may well account for the down- 
ward tendency of traffic and administra- 

facilities, on the other hand, tend up- 
ward, as would be expected with the 
extension of the radio services and in 
the plants for airplane and engine 


wide territory. It appears, however, that, 
neglecting the low figures given for 
1926 and 1927, the operation of aircraft 
seems to require about 42 to 44 per cent 
of the total outlay, of which approxi- 
mately half goes into the maintenance of 
airplanes and engines. Further light on 
this point is shed by John G. Lee's paper 
"Airplane Maintenance as the Designer 
Sees It” (S.A.E.) abstracted on page 
267 of the June, 1932, issue of Avia- 


a moot question. From the figures 
given, it is probably safe to estimate that 
depreciation charges absorb about 20 
per cent of total expense. There is a 
marked tendency today, however, to in- 
crease the allowable life estimate of both 
airplanes and engines, which naturally 
results in the downward trend of de- 
preciation charges. Mr. Monteith’s 
estimate of 14.5 per cent of the total 
may easily be a reflection of this tend- 
ency. Taxes and miscellaneous charges 
are almost negligible in Table I. The 
104 per cent shown under the figures 
given by the Post Office for the first 
quarter of 1932, probably consists 
largely of maintenance of fields and 
buildings. 


Voices from the Ilea veils 


The il 


n of airplane operation cover: 


T HE folk lore of primitive peoples 
is filled with tales of direct revela- 
tions from the gods in the form of 
mysterious voices out of the clouds. 
Certain back-country tribes along the 
Iraq-Kurdistan frontier have had ample 
reason recently to reaffirm their belief 
in such celestial phenomena, for the 
Royal Air Force has made use of 
powerful loud speakers mounted on air- 
craft to simulate the voice of the local 
deity and thus to issue proclamations 
designed to steer the wild tribesmen 
along a course in line with govern- 
mental policy. One airplane equipped 
with voice reproducing apparatus was 
said to have thus suppressed in a few 
hours of night flying an incipient revolt 
that might otherwise have required the 
services of a small army, and have cost 
a great deal in lives and money. 

This is only ode of the uses that has 
been made of the Voice of the Sky. 
manufactured by. and used under 
license agreement with the Plane 
Speaker Corporation of New York. 
The Italian Government, for example, 


has a powerful outfit in a Caproni 
bomber now engaged in spreading 
Fascist propaganda over all Italy. It 
was reported, also, that effective use 
of this apparatus was made during the 
recent German elections to line up out- 
of-the-way districts for Von Hinden- 
burg. The Japanese Government is 
said to have had representatives in this 
country to investigate its possibilities. 

Extraordinary degrees of sound am- 
plification have been attained. In open 
country voices have been clearly under- 
stood at distances up to seven miles 
from a point over which the plane was 
flying at an altitude of 2,500 ft. High- 
frequency military code signals have 
been transmitted from 12,000 ft. over a 
ground area four miles in radius. The 
absolute range is, in any case, dependent 
upon atmospheric conditions, and the 
character of the terrain over which the 
unit is operated. During the course of 
the experimental work, interesting 
physiological phenomena came to light. 
It was found, for example, that direct 
exposure to certain low-frequency vibra- 
tions of great amplitude might produce 
unconsciousness in human beings. 

The Plane Speaker Corporation was 
organized some years ago in this 
country and now owns or controls 
basic patents covering the broadcasting 
of sound from aircraft. It has under- 
taken numerous nation-wide publicity 
campaigns for well-known advertisers. 
The latest and most powerful repro- 
ducing apparatus has been installed in 
a Ford transport which has been used 
in several public welfare drives in and 
around New York City, including the 
campaigns for the Block-aid, anti-hoard- 
ing, and the convalescent relief fund 
of the Bellevue Hospital. This equip- 
ment has also been found very service- 
able in flood relief work and in fighting 
forest fires. In wartime it should prove 
extremely valuable for contacting iso- 
lated field units, and for disseminating 
propaganda among the enemy. 
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What is being done to let pilots 
meet the fog calmly 

Blind flying 
and the airlines 


F LYING by instruments is not 
mysterious. Neither is it a new 
phase of air piloting. But it is 
still treated by a great many 
pilots with something akin to awe, and 
the things one often hears said about 
it are strongly reminiscent of Josh Bill- 
ings' famous observation that "it’s bet- 
ter not to know so much than to know 
so much that ain’t so.” A good per- 
centage of those who have confidently 
proclaimed their own ability to fly blind 
have been successful only because good 
luck and a stable airplane happened to 
forestall situations which would reveal 
disastrously the shortcomings of their 
technique. Of 400 pilots who have tried 
blind flying under Army supervision 
during the last four years, only about 
one-third were able so to use their instru- 
ments on their first try as to save them- 
selves from being theoretically “killed.” 
Not long ago, practically all pilots fell 
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positive they could fly blind by instinct, 
with the help of the compass, airspeed 
meter, and tachometer, and those who 
thought no one could fly blind under 
any circumstances. Of the first group 
it may be somewhat grimly remarked, 
as Frank Courtney said of a certain 
blind-landing technique in the course of 
a discussion in London a few years ago, 
that “the number of exponents of this 
theory will diminish in direct proportion 
as they are given the opportunity of 
putting it to practical trial." When the 
old air pilots first began to buck bad 
visibility in the endeavor to improve 
operating records, some of them, with 
heroism superior to their judgment, 
absolutely refused to trust instruments . 
designed specifically for blind flying. It i 
took a long time to convince those who 
survived that instruments tell the truth 
and that their instincts, left to them- 


but scattered indi- 
viduals and groups 
took the problem of 

ments and proper ' ^ 

ously. Edmund T. 

Allen was one of 
the pilots in the test section at Wright 
Field which in 1924 worked out certain 
problems of blind flight to the point of 
recommending types of instruments for 
refinement by commercial manufac- 
turers. It was at that time that the 
experiments in blind-flight training 
“under a hood” were made, and Allen 
was the pilot in a great many of them. 
Allen’s research was as advanced as any 
up to that time and he was confident of 
his skill, but about a year later when 
he had gone over to flying the mail, he 
discovered he was unable to bring his 
De Havilland mail plane out of a spin 
in clouds until the plane had spun into 
a clear area where visual references 
were available. Obviously, much re- 



mained to be done before actual flying 
by instruments, regardless of the atti- 
tude of the plane, could be realized.’ 

treme hazard of incomplete knowledge 
on the subject was provided by an ex- 
perience of Howard Stark's several 
years ago while flying the night mail 
between Boston and New York. He 
had made a painstaking study of instru- 
ment flying, had practiced it a great 
deal, and was conceded to be unusually 
well qualified. Then one day he put 
himself and two others in a spin in a 
cloud over the Boston airport while 
making a pleasure flight, and found to 
his horror that he was unable to co-ordi- 
nate his instruments correctly to effect 
a recovery. Only the fact that he had 
700 ft. under the clouds saved him. 

| During the last two years hooded 
; cockpits for the instruction of instru- 
ment flying have appeared at many air- 
ports, especially the division centers of 
the leading airlines. Interest has been 
‘ quickened by two developments — the 
growing recognition of the need of in- 
troducing instrument flying as a regular 
practice to improve operating records 
and economy, and the recent ruling by 
the Department of Commerce that all 
airline pilots must pass tests of their 
blind-flying ability. Special instruc- 
tors, with specially equipped instruction 
planes, are training old and young pilots 
alike so that they will all be qualified 
by the time the ruling becomes com- 
pletely effective. January 1 next With 
the introduction of proper training 
equipment and carefully supervised 
Courses of instruction the former hit- 
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supplemented by the directional gyro, 
though a compass may be used in- 
stead. Research is going rapidly for- 
ward on the development of a sin- 
gle instrument which will indicate the 
plane’s attitude with respect to all three 
axes, such as the Ocker-Crane Flight 
Integrator. Such a device will make 
blind flying easier and more positive. 
The Upson Air-I-Zon, notable for its 
extreme simplicity, also falls into the 
category of attitude instruments. 

The artificial horizon is fundamentally 
easiest to use, because it gives at a 
glance a picture of the lateral and longi- 
tudinal attitude of the craft. Obviously 
the pilot is relieved of much strain, be- 
cause he has practically nothing to in- 
terpret and because he is looking at an 
object which suggests something fa- 
miliar. The directional gyro, used with 
the horizon, indicates the deviation from 
the course. The horizon at present is 
weak, however, because it goes out of 
action when an airplane gets into an 
extreme attitude. As long as it is oper- 
ated within its limits, the system works 
perfectly. Most pilots consider it unde- 
sirable to depend upon the horizon sys- 
tem exclusively, nor should the student 
learn to use it first. It is most useful 
as a supplement to the turn-indicator 
group, and it is so used by many pilots. 
Some experts in the field, however, 
swear by the artificial horizon to the 
exclusion of all other guides. Wiley 
Post, for example, made it his major 
reliance during his record circumnavi- 

e concentration until one be- 

worked with it a long 
time find, however, 
that the pilot can be 

matically in following 


age pilot, and it is the 
one which should be 
learned first. Strange 


Senses not trustivorlhy 

In June. 1930, the Air Corps intro- 
duced blind flying instruction as a reg- 
ular part of its training course at Kelly 
Field, and subsequently required blind- 
flight training of all Air Corps pilots. 
The work of Maj. W. C. Ocker and 
Lieut. C. J. Crane has been outstand- 
ing, particularly in the study of the 
nervous and sensory reactions of pilots 
when flying without the usual visual 
references. It was they who first clearly 
and scientifically established the utter 
unreliability of the so-called “instinc- 
tive” flying. Major Ocker had been 
giving special thought to the problem 
since 1920. He started actual experi- 
ment in 1926, using a whirling chair 
and a portable box open at one end .and 
containing in the other a turn and bank 
indicator. Without looking into the box 
at the end of a rotation of the chair 


bis senses were entirely unreliable, but 
by burying his face in the box and in- 
terpreting the turn and bank indicator 
he could control his reactions correctly, 
provided he could persuade himself to 
believe the instruments and disregard 
his feelings. Pan American Airways 
use a similar device to convince pilots 
of the value of instruments. 

Modern instruments include (1) aids 
to aviation, which are dependent upon 
ground broadcasting stations, such as 
the radio range beacon : and (2) aids 
to the control of the plane in all atti- 
tudes of flight. Instrument flying refers 
primarily to the interpretation of the 
second group. They, in turn, are of two 
types — attitude instruments and change- 
of-attitude instruments, or, more in- 
formally, instruments of the artificial- 
horizon type and those of the turn-indi- 
cator type. The former is best repre- 
sented in this country by the Sperry 
horizon and directional gyro, the latter 
by the Pioneer instruments. Each group 
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standard method. To interpret the read- 
ings of turn and bank indicators in an 
ordinary turn, whether correctly banked 
or otherwise, is simple enough. To 
fathom the significance of their indica- 
tions during a power spin is by no 
means simple, and unless a definite sys- 
tem be followed it cannot be done at all. 

1-2-3, A.B.C., X.Y.Z. 

First the turn indicator should be 
read. This has to do, of course, with 
the right and left direction of the plane, 
controlled by the rudder, and in restor- 
ing normal flight the first step is to 

cator to zero. Second, the bank indi- 
cator is read. It indicates the longi- 
tudinal position of the wings, the atti- 
tude controlled by the ailerons, and the 
ailerons are used to center the ball in 
the tube, carefully holding the turn in- 
dicator still neutral. Third, the air 
speed indicator is observed as an indi- 
cator of the position of the plane in 
relation to the path of level flight,’ and 
the elevators are brought into play to 
keep it to a normal value. Speed above 
normal cruising speed of course indi- 
cates a glide or dive-speed below normal, 
a climb. The air speed indicator should 
be supplemented by the rate of climb 
indicator. The latter instrument often 
is used instead of the airspeed but most 
experienced pilots favor the airspeed 
indicator for its prompter response. 

This system was worked out by pilots 
themselves in actual service. Like a 
contract bridge bidding system, it has 
a cabalistic arithmetical title. Howard 
Stark, instrument flying instructor in 
the Eastern Air Transport, has called 
the method the 1-2-3, and by that 
designation it is now widely known. 
As stated above, it calls for reading: 
(1) turn indicator; (2) bank indicator; 
and (3) air speed, and making the nec- 
essary corrections in that order. This 
holds even if only the third instrument 
indicates a correction to be made. The 
point is that if the units are checked 
over in the 1-2-3 order at all times the 
procedure will be reduced to a habit, 
eliminating confusion in a tight spot 
and avoiding the extreme danger of in- 
advertently aggravating an undesirable 
situation by attempts to correct out of 
turn. Even the most experienced pilot 
needs a system of some sort. No one 
can count on learning to watch all the 

thing at once by the use of all three 
controls, particularly if the ship has 
once been allowed to pass out of con- 
trol As the procedure becomes auto- 
matic and second nature and steps be- 
come less and less deliberate, a glance 
at the instruments is sufficient to set up 
the proper mental and muscular reac- 



tions. Major Ocker and Lieutenant 
Crane have designated the same proce- 
dure as the A.B.C. system, and have 
further introduced what they call the 
X.Y.Z. method. The latter is the same 
as the A.B.C., except that with the 
rudder movement there is combined a 

based upon the study made of the in- 
voluntary turn which is the beginning 
of the trouble in blind flight. Ocker 
and Crane teach that the real cause of 
the involuntary turn is the lowering of 
the wing and the slight turn which ac- 
companies this becomes aggravated, 
ending in the spiral. Since practically 
all of the modern airplanes are subject 
to directional control largely by the 
ailerons, the procedure of stopping in- 
voluntary turns by the X.Y.Z. system 
strikes at the cause of the difficulty. 
By using stick and rudder together, the 
turn is stopped, the wing is levelled, 
the ball of the bank indicator is not 
greatly disturbed, no skid or slip is 
evident, vertigo is reduced and good 
flight technique is preserved. Of course, 
in any case, the readings which were 
first brought to zero must be checked 
up again as the process of recovery pro- 
ceeds. The controls are not completely 
independent, and the turn indicator is 
likely to show that the rudder needs fur- 
ther attention after the ailerons have 
been used to bring the ball to the center 
of the bank-indicator tube. 

As the airlines teach it 

Instrument flying instruction on East- 
ern Air Transport deals first with the 
interpretation of the flying instruments, 
leaving training in avigation with the 
radio aids to a later period in order 
to avoid confusion to the two courses. 
Mr. Stark has found that it requires 
only one to two hours to teach the aver- 
age airline pilot the first phase, the 
simple maintenance of steady flight and 
recovery from abnormal positions while 
blind. Nor has he found it necessary 
to make periodic checks of pilots to see 
if they have retained their proficiency. 

The E.A.T. instrument plane was sent 
over the line for instruction and check 
in the early part of this year. All pilots 
were checked out on it. A pilot with 
little or no instrument experience re- 
ceived a detailed explanation of the 
1-2-3 system before taking off, and his 
first flight was in a Kingbird, where 
the movements of the instruments in all 
maneuvers, particularly with one out- 
board engine cut out, were demon- 
strated. On the first flight in the instru- 
ment plane the pilot concentrates on 
finding out for himself what the instru- 
ments do and in co-ordinating them in 
the 1-2-3 order to keep the plane on a 
level keel. As rapidly as it became 
evident that the student was forming 
the habit of 1-2-3 co-ordination and ap- 
plying it with effect, the check pilot put 
the plane into increasingly difficult po- 
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sitions from which the student re- 
covered. Graduation from the course 
came with satisfactory recovery from 
right and left spins. At the Air Corps 
Training Center and at a British com- 
mercial school specializing in training 
of a military type the blind-flying cur- 
riculum includes all the ordinary aero- 
batics, loops and rolls and the like. In- 
structors in the British school claim that 
loops can be made more accurately and 
consistently from under the hood than 
in the open, as the pilot then concen- 

ments and has no sight of a revolving 
landscape to confuse him. 

Other companies give formal courses 
which include avigation as well as use 
of flying instruments. Transcontinental 
& Western Air and American Airways, 
for instance, have prescribed routines 
which require about six and ten hours, 
respectively, to complete and which in- 
clude much drilling on finding the air- 
port and simulating as closely as pos- 
sible a landing while blind. The in- 
structor makes the actual landing. 

Pan American’s course of ten hours is 
supplemented by monthly practice 
periods of an hour or two, and many 
P.A.A. pilots have devoted much extra 
time to the training on their own ac- 
count. United pilots take a ten-hour 
course and put in at least an hour per 
month in practice. The training in fol- 
lowing a compass course or a radio 
range and maneuvering into a field while 
blind is considered as extremely impor- 
tant, especially for those pilots whose ex- 
perience in aviation under reduced visi- 
bility is limited, and there are many in 
that category. Bad-weather flying in- 
volves more than the mere ability to 
keep out of a dangerous attitude of 
the plane, and the avigation background 
should be provided by formal instruction 
if it has not been acquired by experi- 
ence. The Army course includes a re- 
quirement for a cross-country “bomb- 
ing” flight, the pilot under the hood 
having no external guidance of any 
kind and signalling for the dropping of 
the bomb when his calculations tell him 
that he is over the objective. 

In the T. & W. A. course, as outlined 
by Instructor H. B. Snead, the student 
first concentrates on getting used to 
keeping the plane in level straight flight. 
Simple turns, properly banked, are fol- 
lowed by precision turns timed by the 
clock. The turn indicators are ad- 
justed so that a 180-deg. turn can be 
negotiated by holding the hand of the 
turn indicator off the zero line by ex- 
actly its own width for a period of one 
minute. The turn is thus being made 
at the rate of 3 deg. per second. After 
doing turns without the compass the 
student advances to turns with that in- 
strument, being very careful not tb 
change his airspeed by a climb or dive. 
A compass error is likely to follow in- 
creasing or decreasing the speed by so 
much as 10 m.p.h. through failure to 
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keep the plane level. After completing 
the turn in accordance with the timing, 
the plane is levelled off at the desired 
compass reading in the new direction. 

The student at the conclusion of a 
training period switches on the radio 
and finds his way home and down to the 
edge of the field by the range, and the 
check pilot taking the controls for the 
actual landing. The next period in- 
cludes spirals, both up and down, with 
steep and shallow banks, stalling and 
normal ascents and descents. The stu- 
dent spirals up to a given altitude, levels 
off, cuts his engine and spirals down to 
a predetermined level, and comes out 
on a given compass course, 

All this precedes training in recovery 
from stalls, dives, low spirals, wing- 
overs, exaggerated skids, slips and spins, 
quite contrary to E.A.T.’s practice of 
taking all the maneuvers ahead of the 
avigation. The length of time in each 
period spent on spinning depends upon 
the individual’s tendencies toward 
nausea. The 1-2-3 order of adjusting 
the controls is followed strictly, and 
preached vigorously. Maximum air 
speed allowed in a recovery is 100 m.p.h. 

The Pan American Airways proce- 
dure, though much the same, has several 
interesting variations in detail. The 
course does not include spins. Steep 
spirals are substituted for them. After 
completion of the regular course there 
is provision for practice, on planes hav- 
ing more than one pilot, by temporarily 
curtaining off the seat of one pilot. This 
is a practice method which has been 
used successfully by Pan American for 
some time. Andre Priester, Pan Amer- 
ican chief engineer, concludes that "any 
capable pilot, rather than only the ex- 
ceptional one, is capable of flying blind.” 

The Air Corps allows ten hours or 
more for its course. The first two hours 
are devoted to classroom work, the next 
six to local airwork, which includes 

on triangular courses, and ends with re- 
covery from spins. An important contri- 
bution the Army will be able to make to 
civilian pilots is the technique of land- 
ing blind, which has reached an ad- 
vanced stage, Capt. A. F. Hegenberger 
having recently made a ten-minute solo 
flight completely blind, including the 
landing. 

Good practices in flying by instru- 
ments have been standardized in the 
light of the experience gained by airline 
pilots under service conditions. Ken- 
neth Beer of the Mexican Division of 
Pan American Airways has listed a 
number of points of importance. Each 
instrument should be watched carefully 
for signs of possible failure, and cer- 
tain characteristics of each should be 
observed. For instance, the pilot ought 
to know how long a time he should run 
the engine on the ground before taking 
off in order that his turn indicator or 
artificial horizon or both may become 


completely operative, and how much 
time should be allowed for the horizon 
to recover, in case it is thrown out by 
an extreme maneuver. Consideration 
should be taken of the altitude, also, 
since a turn indicator, depending on a 
venturi for its vacuum in accordance 
with the usual practice, loses some of its 
sensitivity and becomes noticeably slug- 
gish at about 14,000 ft. or thereabouts. 

Since a pilot always has warning that 
he is approaching an area where he will 
have to fly blind he should make a spot 
check of his instruments before enter- 
ing the poor visibility and even practice 
a bit by not looking at the horizon. He 
should especially note what effect the 
payload on that particular flight may 
have on the normal flying attitude of 
the plane. If the machine is heavily 
loaded the plane may be in level flight 
with the nose slightly above the artifi- 
cial horizon. It is important to note 
the general flying characteristics of the 
machine, and the amount of force which 
should be applied to the controls in mak- 

Ascending through clouds 

In ascending through clouds, it has 
been found, a special danger-point is 
reached as the pilot nears the top and 
begins to see the glare of the sun. The 
changing light, and the gradual transi- 
tion from instrumental guidance to na- 
tural horizons as lines of reference, may 
cause the pilot to hasten the ascent and 
put the plane close to. or into a stall. 
Further confusion is liable to result 
when the glare comes from a sun low on 
the horizon. The rule to follow is to 
stick absolutely to the instruments and 
pay no attention to anything else, until 
the plane is entirely clear of the cloud 
formation. On the descent, it is good 
practice to decrease the angle of glide 
gradually as the machine nears the 1,000- 
ft. point, level off at that altitude, and 
cruise around looking for a possible hole 
or an improvement in the ceiling before 
descending lower. 

The choice of plane to be used in in- 

ber of factors. E.A.T. uses a Pitcairn 
Mailwing because it is the most eco- 
nomical of its fleet for such a mission, 
because it permits the prescribed acro- 
batics and because it is the type used 
by the mail pilots who are most likely to 
have to do instrument flying. TWA 
adopted a Stearman for similar reasons. 
United uses single-engined Boeings. 
Pan American and American Airways 
do not go in for spins, so were able to 
use Fairchilds which have been taken 
off regular runs but were available for 
special uses. Pan American also has 
two Sikorskys for blind-flying instruc- 
tion. There are obvious advantages in 
taking training on a plane resembling 
as closely as possible, in flying charac- 
teristics and in general type and in ar- 
rangement and "feel” of the cockpit, the 
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his regular work. There is general 
agreement, for obvious reasons, that the 
machines used in training should not 
be very stable with respect to any one 
of the three axes. The Army, which 
means mostly Major Ocker and Lieut. 
Crane, in charge of developing the 
blind-flying course at the Texas schools, 
lays particular stress on that point E. 
T. Allen suggests that the ship used 
should be deliberately rigged wing- 
heavy and loaded tail-heavy — the latter 
to produce longitudinal instability. He 
further recommends occasional practice 
flights with one side of the rudder-bar 
heavily spring-loaded to simulate the 
conditions existing when one engine 
cuts out while flying a bi-motor or tri- 
motor through fog. 

“ Blinding ” the student 

Conventional hoods, fitted with means 

are provided on the open-cockpit planes. 
The cabin of Pan American’s Fairchilds 
is fitted with glazed glass, so that the 
pupil handles the controls in a light 
which simulates a fog condition. Pan 
American considers this much more 
satisfactory than a completely darkened 
cabin. American Airways tried the same 
arrangement originally, but gave it up 
because it was found that the shadows 
of the wing struts or the wing itself on 
the glass aided the student. A completely 

porating, however, the novel arrange- 
ment of two sliding window shutters 
which can be raised and lowered by the 
check pilot at about 500 feet altitude to 
make the processes of going blind and 
coming out of clouds more realistic. 

Instrument flying with passengers at 
the present time is an emergency con- 
dition with most lines. They frankly look 
at it as something for emergency use, 
and to develop against the day when 

a regular practice. A notable exception 
is the Mexico City-Brownsville run of 
the Mexican division of Pan American, 
where it is the rule to encounter clouds 

and Mexico City. An almost perma- 
nent blanket, a couple of thousand feet 
thick, lies between sea-level and the high 
plateau whereon Mexico City stands, 
and instrument flying must be done. Be- 
fore instrument flying was introduced 
and the pilots trained, only 60 per cent 
of the schedules were completed. Since 
then, not a trip has been missed. No 

landings, unless a plane happens to get 
caught. Weather conditions on a num- 
ber of routes, however, necessitate in- 
strument flying on a part of the run 
much of the time in order to make any 
pretense at keeping schedules. It al- 
ways is necessary, however, that both 
terminals or the destination be suffi- 
ciently clear for a safe landing. 
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Ice! In bergs at sea, it still presents a peril to the mariner. And it creates one of 
the major problems of regular air navigation 


Combating ice formation 
with heat 


Natio 


By 

William C. Clay 

si Advisory Committee for Aeronautics 


T HE utilization of engine ex- 
haust heat as a means of pre- 
venting the formation of ice on 
airplane wings has often been 
suggested, but there has been little 
quantitative information upon which to 
base any really explicit conclusions on 
the value of the method. To provide 
the missing data, investigations have re- 
cently been made in the laboratories of 
the National Advisory Committee for 
Aeronautics at Langley Field. Several 
other methods have been studied as pos- 
sibilities in the last few years, but most 
of them have merely succeeded in indi- 
cating the absence of any simple means 
of overcoming the ice hazard. The 
utilization of waste heat from the en- 
gine for this purpose has naturally been 
considered, but it has been regarded 
with some doubt because of the neces- 
sary complications in design and con- 
struction which it suggests. 

The theory of such a transfer of heat 
as would be required in this case can 
be extremely complicated in detail, but 
in summary the mechanism is exceed- 
ingly simple. Let it be supposed that 
the surface of the wing, or any other 
surface, has to be maintained at a cer- 
tain number of degrees above the tem- 
perature of the surrounding air. Heat 
will constantly flow from the hot sur- 
face to the air, at a rate proportional 


perature differential maintained. A 
corresponding amount of heat must be 
supplied to the surface from some other 
source. In this case the proposition is 
to take the heat directly or indirectly 
from the exhaust gas to the side of the 
surface which is not in direct contact 
with the air — as, for example, the in- 
terior of the wing. The heat flows from 
the outer surface of the wing to the air 
at a certain rate. It must get from the 
gas or vapor which is inside the wing 
to the fabric or metal covering at an 
exactly equal rate to maintain equilib- 
rium at the desired surface temperature. 
The rate of flow from the interior of the 
wing to the covering material, again, 
depends on the amount of surface ex- 
posed and on the temperature difference 
between the fabric or metal covering 
and the substance with which it is in 
contact. If exhaust gases are piped di- 
rect to the interior of the wing, for ex- 
ample, the amount of heat transferred 
from the gas to the covering as the gas 
flowed by could be increased, with con- 
sequent increase in the temperature drop 
of the exhaust gases during the passage 
through the wing, by interior finning 
attached to the covering, exactly as fins 
are used on radial engine cylinders to 
increase the rate of heat flow outward 
from the metal to the air. 


Prior to the design of practical equip- 
ment for flight tests at Langley Field, it 
was desirable that an estimate be ob- 
tained on the heat which would be re- 
quired to prevent ice formation and that 
a study be made of the variation in the 
heat transmission coefficient over the 
wing surface. This information was 
obtained from wind-tunnel tests. The 
first step was to determine the variation 
of the heat transfer coefficient as a func- 
tion of the air velocity for a Clark Y 

The figures were obtained by meas- 
uring the heat loss from a metal 
wing which was heated to a constant 
temperature throughout its entire mass. 
It was found that the total cooling from 
a uniformly-heated wing surface is 
fairly independent of the angle of attack, 
although the actual value of the heat- 
loss coefficient for any particular loca- 
tion on the wing varies markedly with 
the angle. The value of the coefficient 
for the entire wing can be expressed by 
the equation : A = CV n , where A is heat 
transmission coefficient, C an experi- 
mental constant, and V the air velocity. 
The value of n in the case of a Clark 
Y wing was found to be approximately 
equal to 0.85. The heat transmission 
coefficient at 80 m.p.h. was found to be 
16 B.T.U./sq.ft/F. deg./hr. The heat 
lost by an entire wing having a chord 


CL Many men and many institutions have worked 
upon ice on the wing, to find means either of pre- 
venting its formation or of removing it when formed. 
Notable inventions have been made, and the funda- 
mental scientific data bearing on the problem have 
gradually been accumulated. The National Advisory 
Committee for Aeronautics has given special study to 
the subject as a part of its safety program. Its most 


recent work has borne upon the application of heat 
to selected portions of the wing surface to keep them 
above the ice-forming temperature. Preliminary 
experiments have indicated that there is sufficient 
heat available for the purpose, and that the appa- 
ratus necessary for its distribution would not weigh 
more than 70 lb. Full-scale flight tests, so far, 
confirm the laboratory. Mr. Clay gives the details. 


354 


At 120 m.p.h. the loss would be in- 
creased to 62 hp. 

The maintenance of the entire wing 
surface at a temperature above freezing 
is, however, not essential for the effec- 
tive prevention of ice formation. Nearly 
all formations occur only on the leading 
edges of the exposed surfaces, and any 
preventive action or device need be ap- 
plied only to the first 12 per cent of 
the wing's chord, to be effective. 

To furnish a more detailed representa- 
tion of the heat flow over the wing, 
tests were made on a model divided into 
four separate sections. (Fig. 1.) The 
values of the coefficients obtained for 
the separate sections as applied to a 
wing of 7-ft. chord are shown in the 
figure. The figures given represent 
only average values for the four sec- 
tions. As might have been expected, 
the rate of heat loss proved to be a 
maximum near the leading edge and to 
fall off thereafter, with a reversal in the 
curve and a secondary maximum just 
behind the point of maximum camber. 
Owing to the nature of the flow at the 
leading edge, the boundary layer is ex- 
tremely thin. As a result of that fact, 
and of the adiabatic expansion of the 
air over the upper surface as the pres- 
sure drops sharply just behind the lead- 
ing edge, a very high rate of cooling 

The ice-forming region constitutes 
about one-seventh of the entire wing 
surface. The average value of the heat 
transmission coefficient for the leading 
edge is about 23 per cent greater than 
the average for the entire wing. By the 
process of calculation already used, it is 
apparent that a quantity of heat equiva- 
lent to only 8.2 hp. is needed to main- 
tain the leading edge at a temperature of 
10 deg. F. above that of the air stream. 
The proper distribution of this heat is 
a matter of some practical difficulty, for 
the rate of heat loss at the extreme 
leading edge is very high, and about 


one-half the total amount of heat re- 
quired to keep the temperature up must 
be supplied on the foremost quarter of 
the surface area of the leading edge 
section. The actual quantity is, how- 
ever, surprisingly small. No mechanical 
difficulty should be encountered in ex- 
tracting this quantity from the engine 
exhaust, as the total heat available from 
that source is about equal to the rated 
horsepower. In a typical case, only 
about 2 per cent of the heat content of 
the exhaust gas would have to be ap- 
plied to the actual work of raising the 
temperature of the wing surface. At 
greater velocities the condition is still 
more favorable, as the heat loss was 
shown to increase approximately with 
V M , while the heat available in the ex- 
haust gases varies more nearly as V’°. 
Furthermore, other things being equal, 
the faster plane will generally have the 
smaller wing area, and hence the smaller 
surface to be kept ice-free. 

Obviously, the simple discharge of ex- 
haust gases at from 800 to 1,000 deg. F. 


e airfoil would 



into the interior of the wing would be 
too crude a device to be considered, at 
once inefficient and dangerous. Appar- 
ently, from all considerations, the best 
method for taking waste heat from the 
engine and applying it to the wing is by 
the employment of a vapor-heating sys- 
tem, receiving heat from the exhaust 
gases to a small boiler mounted directly 
on the exhaust pipe. The heat content 
of vapors, given up on condensation, is 
very great and, in addition, the heat is 
always supplied to the coldest parts of 
the surrounding material, so that a 
tendency exists to keep all parts at the 
same temperature. In consequence, the 
temperature required inside the wing 
would be low, and a very efficient distri- 



bution of the 

In Fig. 2 is a diagram of the vapor- 
heating system which was employed by 
the National Advisory Committee for 
Aeronautics for a series of flight tests. 
A small boiler jackets a section of the 
exhaust pipe. The steam or hot vapor 
passes through a pipe, and enters the 
leading edge of the wing section by 
means of a vapor-distributor tube. This 
small tube runs lengthwise inside of the 
metal leading edge and is equipped with 
small holes to direct the vapor onto the 
cooler portion of the leading edge. The 
condensed vapor then collects at the bot- 
tom of the leading edge, and returns to 
the boiler through a drain pipe. 

The use of 2:1 mixture of water and 
alcohol in the boiler appears to give the 
best results, as it has the combined ad- 
vantages of low boiling and freezing 
temperatures, low combustibility, and 
has excellent anti-corrosive qualities. 

The practical design and application 
of any heating system for preventing ice 
formation will, of course, de- 
pend on the type of airplane 
and its constructional de- 
tails. Such equipment can- 
not easily be adapted for 
installation on all exist- 
ing types of airplanes, especially on 
those equipped with movable slots or 
other such devices. The type which is 
particularly adaptable to a vapor-heat- 
ing system is the high-wing cantilever 
monoplane, owing to the extreme sim- 
plicity of its general design and to the 
absence of wires and struts upon which 
ice might form. The wing offers the 
only problem. There should, however, 
be little difficulty in developing a prac- 
tical design for use on any other stand- 
ard type. In nearly all monoplanes and 
in many biplanes the lower surface of 
the wing generally inclines downward 
from the tip to the root; thus a natural 
drainage of the condensate to the center 
section is provided. In case the wing 
system has no dihedral, it would be nec- 
essary to provide for drainage of the 
condensate from several points to pre- 
vent the formation of water pockets 
along the leading edge. 

From some flight tests made at 
Langley Field, this system of heating 
appeared to be very successful in pre- 
venting ice formation on a wing. There 
is plenty of heat available, and with a 
small waste gas boiler of ordinary de- 
sign and of average efficiency, there 
should be no difficulty whatever in ex- 
tracting more than a sufficient quantity 
of heat for the prevention of the forma- 
tion of ice on the wings and other such 
parts of the airplane as may be included. 
The total additional weight of such a 
heating system will not exceed 70 lb., 
the construction need not be complicated 
and the fire hazard will not be increased. 
The installation is of a permanent na- 
ture and entirely automatic in operation, 
giving the pilot no concern whatever. 
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Answers for 


transport’s 

problems 


C. T. Ludinglon 

This seems to be largely a question of 
the character of service to be provided. 
On short haul high frequency lines the time 
when large airplanes can be filled is prob- 
ably further off than on long haul services 
where frequency is of less importance. 


In regard to the size of passenger ships 
for the future, I feel that ships with a seat- 
ing capacity of from ten to twelve pas- 
sengers will be used extensively, with an 
increase in the number of scheduled flights. 
R. C. Marshall 

Inasmuch as more than 70 per cent of 
the passengers who travel today cither by 
air, the railroads or buses, travel less than 
300 miles, it will be very desirable to have 
as frequent service as possible over most 
of the air lines, the possible exception being 
through transcontinental routes. We will 
have ten to fifteen-passenger planes that 
will fly frequently between our major 
cities. Probably larger planes will fly the 
longer through lines, such as coast to coast. 
Unquestionably the major part of the pas- 
senger business of the future depends upon 
low fares, frequent service and reliability. 
Safety, of course being paramount in any 
means of transportation. 

J. D. MacGregor and H. R. Harris 

The size of aircraft for any particular 
operation depends almost entirely upon the 
specific needs of that operation. Every 
route has special problems which may not 
be serious in some other route. The gen- 
eral course of development as far as our 
own line is concerned would seem to indi- 
cate that a twenty-passenger, multi-engined 
plane would be necessary. These aircraft 
would Have to be very nicely fitted up for 
increased convenience and accommodation 
of passengers. It would appear that in- 
frequency of operation rather than in in- 
crease in the size of individual units. 

A. Frank 

I do not believe that the trend of the 
future will be toward the use of very 
large planes with capacity for a great 
number of passengers. The emergency for 
making a speedy trip often arrives on short 
notice. There should, therefore, be avail- 
able a number of schedules of small ca- 
pacity planes rather than fewer schedules 
of large capacity ships. It is my belief, 
furthermore, that the operation of a num- 
ber of smaller units will be found to be 
more economical and profitable than that 
of fewer large-capacity ships. 

H. S. Marlin 

Between some points the use of the so- 
called very large airplane is justified. 
However, it appears to me that the most 
logical development is an airplane carry- 
ing approximately 2,500-lb. payload, with 
high performance, resulting in lower costs 


and permitting great frequency of 
schedules. 


IT. T. Varney 




I am confident that we shall see airplanes 
cruising at 250 m.p.h. in regular use for 
passenger transportation within five years. 
How large these planes will be depends 
upon what degree of over-all efficiency our 
engineers can effect and how rapidly our 
traffic department can develop passenger 
business, but I believe that the airplane of 
ten-passenger capacity is as large as we 
can go without sacrificing speed and econ- 
omy under any conditions which are now 
to be foreseen. 


H. M. Hanshue 

We have not yet reached the point where 
large airplanes are practical, although, 
some time in the future, we shall see much 
larger equipment used in short hauls from 
and to important centers of population. 
However, it is my belief that the ideal 
plane for long journeys is of ten or twelve- 
passenger capacity and rather than oper- 
ate anything larger to accommodate in- 
creased traffic, additional schedules or sec- 
ond sections operated when necessary. 


« Hov> much importance should be at- 
tached to spaciousness of passenger 
accommodation and to possible freedom of 
movement about the cabin during flight ? 

T. B. Doe 

Considerations governing the develop- 
ment of the passenger business are safety, 
comfort, economy, and speed. I believe the 
number of passengers who will take a long 
trip in a cramped, uncomfortable scat in a 
noisy plane for the purpose of saving a few 
hours will be relatively less and less. On 
the other hand, if travel by air is made 
the most comfortable method of travel, as 
well as the fastest, there seems to be no 
reason why it should not be the accepted 
form of transportation. 

R. IF. Robbins 

Passenger comfort is an all-important 
consideration. Before air travel can be- 
come universally accepted, passenger cabins 
must be so designed and equipped that pas- 
sengers will have equal or greater personal 
comfort than is now obtainable in a pull- 


J. D. MacGregor and H. R. Harris 

In our own operations it would appear 
that passenger accommodation and free- 
dom of movement about the cabin during 
the flight should be at least equal to the 
comfort found in the observation cars of 
the best extra fare trains in the United 
States. Noise should be reduced to a figure 
comparable with the best passenger traffic 
by rail. We find that passenger comfort 
is of prime importance on our long runs, 
and it is particularly noticeable that air- 
craft which seem to give our passengers 
reasonable comfort for 100 or 150 miles, 
prove undesirable for passengers on a 400- 
mile trip. 

Believe that as much thought as possible 
should be given to spaciousness in pas- 
senger-carrying ships, especially on the 
long schedules. As this method of travel 


develops, passengers will insist, later on, 
for a place to stand or move about. 

It is, of course, important to make pas- 
senger accommodations as spacious as pos- 
sible but due to the necessity for speed 
and reduction in weight, there should be a 
compromise between the space allotted and 
the cost per passenger-mile as the success 
oi air transportation depends almost fully 

C. T. Ludinglon 

This question also depends entirely on 
the length of the haul. Freedom of move- 
ment and spaciousness while of growing 
importance are probably offset to a large 
extent on a short run by speed and fre- 
quency of operation. For long runs, with 
the exception of certain flying boats, it 
docs not seem as though a truly satisfac- 
tory ship had yet been built. Certainly we 
must strive for more room in all types. 

The comfort of the passenger should, of 
course, be a major consideration, and im- 
proved upon as rapidly as possible. 

H. S. Martin 

Spacious passenger accommodations, 
where the flight is two hours or more, is a 
matter of considerable importance. 

H. M. Hanshue 

Spaciousness of passenger accommoda- 
tions should be consistent with the length 
of flight. Freedom and ease of movement 
are paramount factors, especially on long 
distance flights, and every effort should be 
made to please and make the flight as en- 
joyable as possible. Cramped quarters are 
not indicative to enjoyment and repeat pas- 
sengers will not take kindly to a line which 
does not furnish the utmost in comfort. 

P. G . Johnson 


7 Is blind flying with passengers os a 
regular practice, deliberately entered 
into, justifiable at the present time, or, as- 
suming a continuance of the present rale of 
development in navigational method and 
piloting skill, is it likely to become so in 
the near future? 

C. T. Ludinglon 

It is my personal opinion that blind fly- 
ing with passengers, as a regular practice 
deliberately entered into, is not justifiable 
at the present time. I do feel, however, 
that it has got to come if airlines arc going 
to give really regular service and that at 
the present rate of development in naviga- 
tional methods, piloting skill, and instru- 
ments, such as the automatic pilot, etc., blind 
flying is likely to be justifiable sooner than 
many of us believe. There will have to be 
a reduction in the cost of some of the in- 
struments and gadgets required before an 
air line's accounting department will feel 
very happy about such developments. 

T. B. Doe 

It is believed that blind flying now is 
safer than the regular transportation of- 
fered, say two years ago, by the different 
companies. However, the necessity for 
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safety is better appreciated by all operators, 
and although the problem of blind flying 
and landing has been solved, it probably 
should not be indulged in with passengers 
aboard until we have had considerably 
more experience. 

With present instruments, equipment and 
skill of personnel, we believe that blind fly- 
ing with passengers, as a regular practice, 
is not justifiable. It may be that, in the 
near iuture, automatic piloting devices will 
be perfected to a point where aircraft can 
be piloted on schedule under all weather 
conditions — with the exception, of course, 
of fog at airport of destination or condi- 
tions in which a plane is obliged to fly for 
a considerable length of time in an atmos- 
phere conducive to ice formation. Radio 
and other aids may also at some time or 
other make it possible to land at airport 
of destination in spite of ground fog. 

R. IF. Robbins 

Considering the present stage of instru- 
ment flying development, the kind and 
relative dependability of instruments, and 
the degree of experience flying personnel 
as a whole have had with this phase of 
flying, it is considered imprudent at this 
time to deliberately fly by instrument with 
passengers, as a regular practice. Thor- 
ough training of flying and operating per- 
sonnel in all phases of instrument flying, 
coupled with perfected navigational and 
radio instruments, will justify within a few 
years the regular use of instrument flying 
on passenger schedules. 

/.. T. Cohu 

Blind flying with passengers, as a regu- 
lar practice, is not at the present time 
justifiable: however, I do feel that with a 
continuance of the present rate of develop- 
ment in navigational method, piloting skill 
and better instruments, blind flying will in 
the future become a general and safe 
practice. 

If. $. Martin 

Blind flying with competent pilots, ade- 
quate equipment and competent supervision, 
and for reasonable periods, except for tak- 
ing off and landing, appears justifiable at 
the present time. 

Blind flying with passengers is not de- 
liberately entered into today, but we be- 
lieve we are very quickly coming into the 
period where it will be justifiable at all 

IF. I. Glover 

Am absolutely opposed to regular blind 
flying with passengers. 


It will probably be reasonable operating 
practice to fly passengers blind within 
three years. It would appear that it is 
possible now to fly mail and express planes 
blind for considerable distances. This and 
other factors will enable air lines to com- 
plete virtually all scheduled flights regard- 
less of weather. Season considerations, as 
such, should affect air operations less and 


II. M. Hanshue 

Blind flying, or rather "instrument fly- 
ing.” of passengers as a regular practice 


is not justifiable. The necessary instru- 
ments have not yet been perfected to the 
point where this practice should be in- 
dulged in unless absolutely necessary. How- 
ever, each and every pilot should be 
schooled in this method to be in position to 
handle his ship in any emergency. 


« Do you loob for llic early provision 
of "sleeper" service on airlines, or 
will the present provision of adjustable 
chairs continue indefinitely as the reliance 

The answer to the question: "Do you 
look for early provision i or sleeper sendee 
on airlines?" is that iarc is such a deter- 
mining factor in this business that it is 
apparent that the majority of travelers 
would not pay the airline tariff which 
would be necessary if the pay load were 
cut down by installation of sleeper equip- 
ment. Furtherfore. an airplane cruising at 
155 m.p.h. can make such a short job of 
what are overnight train hauls that pas- 
sengers can find reasonable comfort in the 
adjustable reclining cliairs which will be 
provided in the new Boeing transport, for 

For two years our company lias been 
carrying passengers in tri-motored trans- 
ports at night — first on a seven-hour night 
flight between Oakland and Salt Lake 
City ; then on a twenty-hour day and night 
flight from Oakland to Chicago, and now 
on the night sections of twenty-seven hour 
Pacific Coast-New York service. 

Our experience is that the passengers, 
who do not travel unusually long distances 
and who have flown a sufficient number of 
times to become accustomed to night flying, 
get some rest on night planes with com- 
fortable, reclining, adjustable chairs — ac- 
commodations which are somewhat com- 
parable to resting in chair cars at night. 

There seems to be no question that 
sleeper accommodation must be provided on 
overnight operation in the very near 
future. Adjustable chairs for night serv- 
ice are only a stop-gap in the development 
of greater comfort for our passengers. 

L. T. Cohu 

I do not look for an early provision of 
sleeper service on airlines. The cost of 
putting into operation ships equipped with 
sleeping quarters would not justify the 
return therefrom, and the number of pas- 
sengers it would be possible to accommo- 
date would not defray the expenses of 
operation and maintenance, except at 
greatly increased tariffs. 

T. B. Doe 

I believe that sleeper accommodations 
will be developed in the future, but it is 
very doubtful if anything will be accom- 
plished in the next three or four years, as 
the pressing problem is to develop an ade- 
quate passenger plane for day service. 

R. IF. Robbins 

The adaptation of sleeper accommoda- 
tions to airplanes is not yet sound because 
the reduction in revenue load on account of 
the weight of the equipment and the fact 
that only half the number of passengers 
usually accommodated can he berthed. 
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makes the cost of this service to the public 
prohibitive. The present provision of ad- 
justable chairs, with further refinements to 
insure greater comfort, and the supplying 
of pillows and blankets, appears to be the 
answer to night service for some time. 

IF. I. Glover 

Believe, for some time to come, the ad- 
justable chairs will provide the only sleep- 
ing accommodations on air passenger 

I am of the opinion that for the present 
on long hauls, reclinablc chairs will answer 
the purpose for part night service. I am 
quite positive, however, that sleepers that 
will carry beds similar to the pullman car 
will be operated on all through, all night 

A. Frank 

I do not look for the early provision of 
sleepers on airlines, although the present 
plan of adjustable chairs might be im- 
proved upon slightly for night service. 

H. M. Hanshue 

Use of adjustable seats for night flying 
will continue until such time as the public 
takes more readily to night flying and the 
volume of traffic warrants solving of engi- 
neering problems necessary to bring about 
perfection of equipment adaptable to 
sleeper service; however, in my esti- 
mation, this is still far in the future. 


M Do you expect the present trend 
towards higher cruising speeds to con- 
tinue? Whether it is to be continued or 
to be reversed, how much change are tee 
likely to make and in which direction? 
Specifically, what do yon foresee as a typi- 
cal cruising speed in air transport five 
years hence? 

Increased speed will come. Landing 
facilities will have to meet this trend 
within the next five years. Would not be 
at all surprised in that length of time to 
see passenger cruising speed of airplanes 
increased to from 175 to 200 m.p.h. 

R. IF. Robbins 

Speed is the very heart of air transpor- 
tation. If the air transport industry is to 
succeed, we must increase, step by step, 
the cruising air speed of transport aircraft. 
It is possible that five years hence, there 
will be transport aircraft available which 
will cruise at 200 m.p.h. 

L. T. Cohu 

The present trend toward higher speed 
will continue, but will be dependent upon 
cost. Increased speed up to a certain point 
reduces cost. In the near future I believe 
the average cruising speed will be from 
150 to 180 m.p.h. 

C. T. Ludington 

It is logical to expect that the present 
trend toward higher cruising speeds will 
continue. We may expect cruising speeds 
as high as 200 m.p.h. for certain types of 
service. Even the most radical improve- 
ments in comfort and regularity of air 
service will not equal the comfort and 
regularity of rail service for some years 
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to come. In the meantime, given fair regu- as the average fare per mile five years 
larity and adequate safety air transport from now (as compared with 6.5 cents per 
lines have very little to sell besides speed, mile that is now typical)? 


R. C. Marshall 


R. C. Marshall 


A moderate cruising speed between 125 
and 140 m.p.h., stressing economy and 
safety of operation, is much more desirable 
than 200 miles or over cruising speed per 
hour at the cost of economy and safety. 
1 believe that the cruising speed of the 
major airlines for the next five years will 
not exceed 140 m.p.h. No doubt some very 
fast planes will be tried out, but the cost 
of operation it is believed will cause the 
pendulum to swing back to a moderate 
cruising speed with lower passenger fares 
because of the additional desirable features 
possible with the same horespower. 

T. B. Doe 

I believe that passenger planes will cruise 
from 140 to 150 m.p.h. It is very probable 
that in order to add blind flying and land- 
ing, the necessity for low landing speed 
will automatically hold the cruising speed 
to 150 or less. This, of course, is based on 
the present state of the art, and when engi- 
neers can develop faster planes, at the 
same cost, otherwise filling the require- 
ments, we may have higher cruising speed, 
but we hardly seem justified in expecting 
much improvement at present. 

J. D. MacGregor and II. R. Harris 

We believe there is no question that 
higher and still higher cruising speeds will 
be demanded. The ability of aircraft to 
transport commodities more rapidly than 
they can be transported in any other way 
is what we have to sell. The difference 
in speed is what counts even though the 
airplane may sometimes go direct where 
ordinary means of transportation is ex- 
portation, therefore, is the difference be- 
tween its speed and the speed of its fastest 
competitor. We believe that the cruising 
speed of commercial air transport, in the 
next two or three years, will be an average 
of 140 m.p.h. 

IF. II. Mayo 

I surely expect the trend toward higher 
cruising speed to continue. The limit of 
speed will probably be controlled by what 
the passenger will pay for. I do not ex- 
pect we will go over 150 m.p.h. cruising 
without having to increase the fares. 


The passenger fare should be lowered 
from the average fare of 6i cents per mile 
until we can truly popularize air transport 
and get the volume that will enable us to 
make a profit from the passenger business. 
With a fare of 3 to 4 cents per mile, a large 
enough volume of passenger business can 
be obtained with the proper kind of equip- 

on the passenger business and a very small 
mail subvention. We must carry thousands 
of passengers to our hundreds today. 
Certainly we cannot reach any such vol- 
ume as this in the next five years unless 
we drastically lower our fares. In the 
writer's mind there are three principal 
considerations in any transport line : First 
being cost; second, speed; and third, com- 
fort. Today the airlines certainly have no 
more than one of these components. We 
have speed. We must have price on our 
side; today we are getting onr passengers 
from people who are in a hurry to reach 
their destination, but we also must carry 
those who are in no particular hurry but 
who are interested in the cost as much as 
they are in the speed. As time goes along, 
we can make our planes more comfortable 
and make it more convenient for the 
patrons of our lines to reach our air 
terminals. We can do this principally be- 
cause of the volume of business that we 
handle. Let me state again that the volume 
of business is affected more by fares we 
charge titan any other single item except 
safety, and it is taken for granted we strive 
at all’ times to have the utmost in safety. 
IF. I. Glover 

Believe that air passenger fares should 
be reduced as operating costs come down 
and. in five years, the average passenger 
fare on airlines should be between 3 and 4 
cents and should always be slightly above 
railroad fare. 

I am of the opinion that the fares to 
make the airline successful will always 
have to be about the same as the railroad 
fare plus pullman. On very heavily 
traveled runs, it may be that the rates will 
be slightly under railroad rates. 

C. T. Ludington 


H. M. Hanshue 

Present trend toward higher air trans- 
port cruising speeds will continue until 
200 m.p.h. is attained. Naturally, economy 
of operation and efficiency will govern 
future cruising speeds; however, believe 
it entirely possible that, within five years, 
we will arrive at a normal cruising speed 
of 300 m.p.h. 

P. G. Johnson 




1 O scc '" s probable for the trend 

of passenger fares in the near fu- 
ture? Again to provide a concrete ques- 
tion without getting into the realm of re- 
mote prophecy, what do you expect to see 


It might not be a bad guess to say that 
average fare per mile during the next five 
years should run close to 6j cents plus 
Post Office help on long hauls and 5 cents 
plus Post Office help on short frequent 


A. Frank 

That the passenger fare of the future 
will be less than it is at present is certain, 
although to put a definite figure thereon 
with the present high value of the dollar 
is rather difficult. Cost to the operator 
will be reduced with increased volume of 
business, and to assume that five years 
from now passenger fares should be ap- 
proximately 50 per cent of what they are at 
this time does not, in my opinion, seem to 
be too remote a prophecy. 

It would seem probable that a normal 
fare would be 5 or 5J cents per mile. 


J. D. MacGregor und H. R. Harris 

It must be remembered that railroad pas- 
senger fares have been established in rela- 
tion to other commodities transported. In 
view of the relatively small investment re- 
quired in airlines as compared with the 
paralleling railroad lines, it is to be pre- 
sumed that passenger rates, at some future 
date, will be less than railroad rates. A 
reduction in fares, however, still depends 
very largely on the ability of airlines to 
develop other sources of income, such as 


Five years from now I expect the aver- 
age fare per mile to be somewhat lower. 

R. IT'. Robbins 

No reduction in the average fare per 
mile is likely in the future. With increased 
speed and greater time saving, the value 
to the public oi the improved service will 
make a rate of 6.5 cents per mile an abso- 
lute economy when compared with the rates 
obtaining in surface transportation. 


The trend oi passenger fares is impos- 
sible of any forecast. Existing economic 
conditions certainly justify maintenance of 
fares at about their present levels. But 
economic conditions can change, and the 
entry of a strong competitor on any route 
can force an artificial and uneconomical 
reduction in tariffs on that route, or even 


H. M. Hanshue 

It is my opinion that airlines will be 
forced to increase passenger fares if rates 
for carrying the air mail continue to be re- 
vised on a downward scale and conditions 
prevent the industry from securing revenue 
from payloads other than passengers. 


U Do you consider it desirable that rate 
structures be regulated by the federal 
government, or that federal certificates of 
convenience and necessity be required for 
air lines? (In putting this question I have 
no particular form of regulation in mind, 
lint should be interested in any expansion 
of your own ideas on the subject. The 
work might of course be undertaken cither 
by the Department of Commerce, by the 
Interstate Commerce Commission, or by an 
entirely new agency created for the 
purpose.) 

IF. I. Glover 

Believe that within the period of five 
years there will be an agency of the federal 
government, created by the Congress, for 
building rate structures and the issuance 
of certificates of convenience and necessity. 
Do not let us ever forget that air trans- 
portation is just another form of trans- 
portation and it will take the same course 
as other forms of transportation have done 
in the past. 

T. B. Doc 

It would give a big impetus to the busi- 
ness if the government would in some way 
provide pioneer companies with certificates 
of convenience and necessity, in order that 
they might continue to develop the busi- 
ness to the point of success, feeling they 
could look forward with confidence to a 
reasonable return sometime in the future. 
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developing to take a . 
business they have developed. If such ... 
tificatcs are provided, it would of necessity 
be under some sort of government regula- 
tion to insure that these companies did not 
take advantage of the situation. 

P. G. Johnson 

I feel sure responsible companies are 
eager to co-operate with the designated fed- 
eral departments in the enactment and en- 
forcement of sane, reasonable regulations 
covering supervision and inspection of air- 
plane construction and operation. The air- 
plane, however, should not be subjected to 
conflicting State regulations. The compli- 
cations of State regulation will be readily 
appreciated from the fact that in one sec- 
tion of the country an airplane can fly 
:r six States in two hours. 


As you are aware, our company has to 
deal with the governments of seven differ- 
ent nations. We would, therefore, be 
highly apprehensive of an attempt by local 

y, our political problems 
are sufficiently burdensome at present with- 
out involving ourselves in the turmoil re- 
sulting from the adoption of schemes re- 
quiring certificates of convenience and j D MacGregor and H. R. Harris 




mile off the landing speed means at least 
a mile off the cruising speed. The penalty 
thus paid for low landing speeds is de- 
cidedly uneconomical and is no longer justi- 
fied with our present day landing facilities. 
C. T. Lndington 

At the present time landing speeds up to 
75 m.p.h. should be justifiable on most air 
routes and most modem airports. 


Sixty-fivi 


m.p.h. 


IT. T. Varney 

Viewing the matter from the standpoint 
of the industry’s general welfare, the Coun- 
try will certainly be the loser if steps arc 
taken now to establish governmental regu- 
lations of airlines and crystallize the in- 
dustry as it now stands. The man with a 
However, if the capital which is going f3i,er * hi P’ a ^tter 
to be required to expand air transport on a '| om,cal operation si 
permanent basis is to be forthcoming, and doors slammed 
airplane engineering and production plans ° * ' 

outlined for the future and commitments 

made for airport leases, it is essential that I « Do yon expect the use of contractual R 
those operating existing lines should have IX fori,, of tickets, with the responsibil- K ’ C ’ Mar,haU 
some assurance of the perpetuity of the „f lhc transport company defined and A ' ♦" "» 
business ; and, if their services arc adequate , he passenger’s signature required be- 
and their rates are fair to the Post Office f on . starting the flight, to continue as con i- 
practice? 


d certainly have no 
ace. Free competi- 
n should be maintained for some time. 


galional equipment do you consider as most 
important? Of course this is intended to 
be limited to things that can reasonably be 
foreseen as the result of the continuance of 
research for the next three or four years, 
or to put it in other words, along what 
lines do you feel that research could most 
profitably be applied in the improvement of 
air transport equipment? 




five years it is believed 
plants will be simplified, the first 
reduced markedly and the cost of 
tenance greatly reduced. This must 
be done or the airlines are handicapped to 
a degree that will prohibit, or will seri- 
. ously retard, their development. Planes no 

General are opposed to the con- doubt will be built entirely of metal except 
tractual form of ticket and iavor simplifica- for tile covering, which will be of fabric, 
certainly desirable that federal cer- tion and the elimination of the passenger's The reason for believing this is the better 
convenience and necessity be signature. Three operators prefer the con- combination of maintenance and first a 


Department and to the public, that they 
will be protected in their investment, just 

as the Federal Law already recognizes the On this question most of the 
rights of invested capital in railroads and were very explicit and matter 
other forms of transportation. Four operators and the Assistant Post- 

A. Frank 


tificates 


■e of the present practice. 


required for the operation . 

This industry should be preserved from the 
ruinous competition which is entered into 
by other forms of air transport. Regula- 
tion in this respect would of necessity bring 
about the advisability of regulation of rate 
structures. Air service of the future will 
be distinctly a public utility, and franchises 
giving exclusive rights over certain routes, 
even though these be under direct govern- 
mental supervision, will provide the public 
with better service than were the barriers 
to be let down to ruinous competition. 

R. IF. Robbins 

It is felt that regulation of the air in- 
dustry should for the next few years, at 
least, be left to the operating phases now 
covered by the Department of 
If and when further regulati 
desirable, it should be with a \ 

tccting those companies and their stock- Siding speeds' of'55 tofiOfc 
holders who pioneered particular •--- 


The airlines a 






getting 

Hours m tne air on their equipment per aay 
and now it is possible to get 2,500 air-hours 
14 II hat landing speed do you consider pj r p] ane before the fabric covering is in 
■ * P as reasonably justifiable for Irons- , lecd o( relle wal. When tile fabric is re- 
fiort airplanes of ordinary sise operating m oved, the plane can be completely and 
from present-day airports? thoroughly gone over and repaired with the 

L T Coh minimum cost and would again be good for 

1 hundreds of hours of service before need- 

I consider a landing speed of not over , n g a complete going over. Today our 
65 m.p.h. as reasonably justifiable for trans- airplanes do not wear out but are discarded 
port airplanes of ordinary size, operating because of obsolescence. It is believed that 
from present-day airports. the fabric covered plane can be maintained 

n over a long period of many much more eco- 

J. «. Dor nomically than can an all-metal plane. 

A low landing speed adds considerably 
to the safety in operation and to the feel- '• Gohu 
■ - ■ - ing of confidetice on the part of the pas- I am of the opinion that research could 

Department of Commerce, sengers. I don't think it should be above be more profitably applied to more eco- 
i.n -ro„ „i.„„ becomes m.p.h, and would go a long ways to get nomical operation. At present ships arc 
However, we will probably have far too costly — not only as to the original 
r some time to purchasing cost, but also costs of opera- 
tion and maintenance. Until ways and 
means have been developed to construct 
and fly ships more economically, air trans- 
Not over 50 or 55 miles with the present portation companies will be unable to oper- 
yout of most of our landing fields. ate with a reasonable profit. In the course 
. of the next few years fares will have to 

. B. Mayo be lowered and passenger service improved ; 

I think landing speeds on the ordinary ground transportation lacilmcs will have 
airport up to 75 miles absolutely safe and to be improved, and the jolume of traffic 


C. T. Ludington 

It seems that federal government regula- 
tion of rate structures and federal certifi- 
cates of convenience and necessity arc not 
yet desirable. Undoubtedly this will be 
necessary but it would be impossible 


IF. /. Glover 


Today such alr e or, “P tc 
idiran to for- reasonable. 




IF. B. Mayo 
1 do not think the 
federal regulation, 
grows to the extent of making this neces- 
sary, it should be taken up by the Depart- 
ment of Commerce or an entirely new 
agency rather than by the Interstate Com- 
merce Commission. 


increased sufficiently to affect the increased 
expenses. The above applies only to pas- 
R. TV. Robbins sengcr service. I feel that the express 

It is felt that the size and facilities of business will be developed and, to a certain 
present dav airports permit a transport air- extent, kept separate from the passenger 
When” the 'business craft landing speed of 70 m.p.h. In this business, and w,l be <hc Stalest earning 
connection it should be borne in mind that factor in air transportation, 
a transport aircraft in the course of a day's _ „ p 
operation will utilize its landing speed only 
a minute or two as compared to about six 
hours at cruising speed. Roughly, every i 
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be the result of paying more attention to 
maintenance engineering, producing both 
planes and motors with longer life and 
simplifying the maintenance problem, at 
the same time paying considerable atten- 
tion to the reduction of noise and vibration, 
by improving motor mounts, insulating the 
fuselage and developing mufflers for the 
engines. 

J. D. Macgregor and H. R. Harris 

Airplanes: 1. Greater speed range; 2. 
Higher cruising speed; 3. Greater comfort 
for passengers, which would include im- 
provement in heating and ventilating sys- 
tem and elimination of noise in cabin, as 
well as more comfortable seating ac- 
commodation. 

Power Plants: 1. Increased ease of main- 
tenance and repair; 2. Direct injection en- 
gines, possibly diesel ; 3. Increased over-all 
efficiency of power plant and propeller ar- 
rived at by means of higher engine speeds, 
lower propeller speeds, variable pitch pro- 
pellers and/or a combination of these fac- 
tors. 4. Automatic mixture control or in- 
dicator to assist pilot in properly adjusting 

Navigation Equipment: 1. Automatic 

pilot; 2. Directional radio; 3. Sensitive 
meters indicating actual height; 4. Ice pre- 


IV. B. Mayo 

I consider the most needed developments 
in airplanes arc large sizes of power plants 
so that the larger planes will never need 
more than three units, navigation equip- 
ment, which is rapidly improving and is 
now almost good enough for long periods 
of blind flying, and a well-designed air- 
plane for high speed and good maneuver- 
ability with the proper developments of 
wing structures and the necessary gadgets 
for landing fast cruising ships at safe land- 

The technical developments in flying 
equipment which would most appeal to us 
would be power plants inside the ship or 
wings permitting higher speeds because of 
better streamlining, developments which 
might tend to reduce the weight of fuel 
required, improvements in navigation in- 

autematic pilot and radio. 


Personally I do not expect to see any 
radical changes in airplane design. That 
there will be refinements with performance 
and operating improvement resulting there- 
from is certain ; this applying also to power 
plants. Development of structural matters, 
decreasing weight without sacrifice of the 
strength of the equipment, will, no doubt, 
result from a continuance of research work, 
which, I understand, is in process at this 

That there will be further improvements 
in radio, and the ultimate development of 
a practical altimeter, affording accurate 
height above the ground, would seem to be 
the most desirable accomplishment to look 
forward to. That there should be and 
probably will be a development of some 
fog penetrating light ray, which would 
make beacons, at the present time useless 
during bad weather, useful at all times, 
would be another worthy object of re- 
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H. S. Martin 

It seems apparent that the most im- 
portant developments are those which will 
assist in completing more schedules. Satis- 
factory airplanes can be built, engines are 
reliable to a reasonable degree; but there 
is still room for the development of navi- 
gational equipment which will permit safe 
flying under all conditions, except violent 
disturbances. 

It. IF. Robbins 

Technical developments, embracing the 
automatic pilot and radio beam, with asso- 
ciated instruments for landing under con- 
ditions oi no visibility, give great promise 
at this time. The greatest hurdle the air 
lines have to overcome is “weather,’’ 
which means uncompleted or defaulted 
schedules. 

To my mind the whole experience of air 
transportation up to the present moment 
can be regarded as a period of experimenta- 
tion and establishment. We are now in a 
position to begin real development, and 
it is my opinion that the phases of develop- 
ment which will be most in evidence during 
the next five years arc speed and regu- 
larity Of performance. 

I look for increasing use of high-speed 
fuels and. although you did not mention 


it in your questionnaire, development of 
lighter engines developing greater power 
per pound of fuel burned. Engineers 
thought three or four years ago that we 
had pretty good aircraft engines, but every- 
one knows great improvements have been 
made since that time. We would be short- 
sighted indeed to say further strides would 
not be made in the next few years. 

This is one field of effort which would 
repay any successful research worker’s 
efforts very handsomely but there are 
others. Perhaps the most profitable one 
for immediate cultivation is that of in- 
creasing regularity of performance — better 
and simpler equipment for blind flying and 
thick weather flying. 

IF. I. Glover 

For the design and better installation of 
instruments and, secondly, to increase the 
stability oi aircraft in flight; in other 
words, I believe that every agency should 
bend its efforts to develop high type in- 
struments. Anyone can build an airplane 
and it is only through improved instru- 
ments that we are going to improve operat- 
ing efficiency. 

H. M. Hanshue 

Development of true altimeter; perfec- 
tion of radio direction finder; and greater 
reliability of voice radio phone. 


Visualizing r.p.m. 


H eretofore the only method 
of approaching perfection in syn- 
chronizing engines on multi-en- 
gined airplanes has been by ear — pilots 
adjusting throttles until the disappear- 
ance of audible beats indicates that the 
vibration periods of all engines are in 
phase. Neglecting errors introduced 
by vibration and variation in calibra- 
tion, the tachometer has not yet been 
perfected to the point where its limits 
of accuracy come within the range of 
variations in speed which produce vi- 
brating beats. 

A positive means for the perfect syn- 
chronization of propeller speeds by pro- 
viding a visible element by which the 





revolutions of three engines may be 
tuned in perfect unison has been devel- 
oped by Chief Pilot George Kraigher. 
of the Western Division of Pan Ameri- 
can Airways System, and perfected in 
the engineering shops of the company 
at Brownsville, Tex. A small rectang- 
ular piece of highly polished metal has 
been fitted to the inboard leading edge 
of the ring cowling on each nacelle en- 
gine. These mirrors are so placed that, 
from the pilot’s seat, a reflection of the 
nose engine and propeller can be seen 
through the rotating outboard propeller. 
The image of the nose propeller is thus 
superimposed upon the disk of the out- 
board propeller, and any difference in 
r.p.m. shows up as a visual “beat." The 
direction of rotation of the beat image 
in the mirror gives an indication of 
whether or not the outboard engine is 
turning up faster or slower than the cen- 
ter engine. By using the center engine 
as a master, and adjusting the throttles 
of the outboard engine until the image 
of the propeller in the mirror appears 
to be stationary, all three engines may 
be perfectly synchronized. 

The device weighs practically noth- 
ing, has no moving parts, and is ex- 
traordinarily accurate. Complete data, 
including photograph and drawing, have 
been turned over to the Department of 
Commerce by the Pan American Air- 
ways to be made available free of charge 
for the use of any domestic airline 
operators who may be interested. 
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Air transport krrps 
rolling along 

I N one of the books about the war in the air there 
is a tale of how the news of the signing of the 
armistice came up to the front. A pursuit pilot of 
unblemished reputation and unquestioned courage heard 
the report and fell into a daze, and went about mutter- 
ing to himself : “I’ve lived through the war! I’ve lived 
through the war!” 

To have lived through the war was something of an 
achievement in itself. Merely to have lived through 
the current economic hostilities, when they shall finally 
have come to an end, will have been no mean accom- 
plishment. There will be business men who will look 
back upon their own history, when smooth seas and 
sunny skies return, and say with a touch of awe : “We 
lived through the depression." 

It is no easy matter to stay alive. It is much more 
difficult to make progress. The current economic scene 
is like the wood where the Red Queen took Alice, where 
one must keep running at top speed to stay in the same 
place and much faster than that in order to get any- 
where. Air transport has qualified for the very 
small and select group of industries that have found it 
possible not only to hold their own but to gain ground. 

It is worth dwelling almost indefinitely upon that 
fact. American air transport companies did more busi- 
ness in 1930 than in 1929.— more in 1931 than in 1930, 
—more in 1932 than in 1931. Of how many other in- 
dustries can that be said ? Count them up. No matter 
how carefully you scan the field, you will hardly need 
the fingers of both hands for the purpose. The list of 
industries that have made steady progress during these 
years of world-wide travail and tragedy is even more 
exclusive than that famed listing of billion-dollar corp- 
orations in 1929. and air transport stands upon the list. 

This issue of Aviation is a special salute to the im- 
portance of the transport branch of aviation. It appears 
upon our sixteenth anniversary. Airplane manufacture, 
war-stimulated, was already a great and rapidly grow- 
ing business before Aviation had completed its first 
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year. Air transport was in its infancy. This year, for 
the first time in history, transport stands out as the most 
considerable of all aeronautical activities. For the first 
time, the receipts of air transport companies will exceed 
the total volume of sales of airplanes and engines, mili- 
tary and commercial. Furthermore, this year prom- 
ises to be the first in which the purely commercial rev- 
enues of air transport, entirely independent of any gov- 
ernmental support of the air mail, exceed the commer- 
cial sales of airplanes. This is a good time at which 
to stop and make some expression of our admiration 
of a great industrial achievement. 

No longer must American enthusiasts look to Europe 
for evidence of what can be done. The volume of pas- 
senger traffic on American airlines this year will be 50 
per cent larger than for those of all Europe combined. 
No longer is there even a shadow of excuse for the 
Americans who have made it a practice to fly when on 
vacation trips abroad but never at home. They can be 
carried in their own country more swiftly and safely 
than anywhere else in the world, and quite as eco- 
nomically and comfortably. Facts and figures prove it. 

No longer is it possible to consider air transport as 
an outgrowth of gypsy flying, run by irresponsible ex- 
war-birds. Once upon a time there was some trace of 
that, but today the business is a part of the nation’s 
transport system, and it pays as good a return upon 
careful and progressive management as does railroading 
or shipping. The public appreciates the high standards 
that have been set, and the public responds. The total 
air mail appropriation for the fiscal year just starting is 
only 2 per cent below that for last year, in spite of cuts 
in other governmental expenditures that have run to 
between 5 and 15 per cent in almost every instance. 
The air mail appropriation was not saved by any lobby- 
ing or the pleas of any special interest, but by the very 
plain demonstration that Congress received of the gen- 
eral public's confidence in the sendee and interest in 
maintaining it as least at its present standard. 

In this transport number of Aviation there is plenty 
of evidence of the progress that has been made, and 
plenty of reason to look forward to its continuance. To 
select but a couple of points for mention, upon pages 
344 to 347 is a tabulation of a personnel numbering 
over 6,000 men and women, and an equipment totalling 
over 600 planes, more than half of them equipped with 
two-way radio. The airlines represent an investment, 
taking into account only equipment which is actually 
used and only at its reproduction cost, of some fifty 
million dollars, and they handle a gross revenue of 
more than thirty million dollars a year. Upon page 366 
is a description of new equipment upon which some 
two million dollars more is to be expended in anticipa- 
tion of next year’s business. 

Beginning on page 328 we present the views of air 
transport’s leading executives upon questions effecting 
air transport’s future. They breathe a sober confidence. 
Reading them, no one can doubt that confidence is justi- 
fied, or fail to share it. 
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Traffic increme, 

Tl/T ORE passengers were carried on 
-LTJL American airlines during the first 
five months of 1932 than during the first 

eral business conditions which have 
made reports of traffic decreases the or- 
der of the day in other transport indus- 
tries. Additions to schedules and im- 

answer of operators to the public demand 
for air transportation. Celebrating the 
completion of six years of air mail serv- 

sengcr service between New York and 
Boston, American Airways recently 
added two round trips daily to the pre- 
vious schedules. Eight planes are now 
flown daily in each direction, the first 
leaving Newark at 5:15 a.m. and Boston 
at 7:15 a.m. The addition of an after- 
noon plane at 5:15 p.nt. on the New 
York, Albany, Syracuse, Rochester and 
Buffalo line gives these cities daily 
round-trip service for the first time. 
General operations and traffic headquar- 
ters of American Airways are being 
transferred from New York to Lambert 
Field in St. Louis. The offices of 
LaMottc T. Cohu, president of both 
American Airways and Aviation Corpo- 
ration, will remain in New York, as will 
the comptroller and treasurer. 

New and additional schedules are 
especially numerous on the northern and 
western routes of United Air Lines. 
The inauguration of another direct air 
schedule from Spokane to Salt Lake, 
where connection is made with the 

shuttle service between Spokane and 
Pasco, give the Inland Empire two daily 
air connections with the East Coast, as 

well as the first regular service between 
Spokane and Portland. Speed on these 
routes has been increased to give a 24- 
hour schedule between Chicago and 
Seattle. It may assuage the eagerness 
of the Washingtonians for a direct serv- 
ice on a ‘northern” transcontinental 
route. Time on the Kansas City-New 
York run also has been cut. to ten and 
a third hours of flight. Arrangements 
with Hanford Air Lines enable passen- 
gers from Minneapolis and St. Paul to 
change to United at Sioux City, only a 
short run from Omaha and United’s 
coast-to-coast connections. 

New air-bus connections 

Air transport facilities were made 
available to many Middle Western com- 
munities by recent inter-system traffic 
agreements between Transamerican 


Airlines and two surface networks, 
Greyhound Bus Lines and Eastern 
Michigan Railways. The new air-bus 
system, established around eighteen 
cities which are ports of call of Trans- 
american planes, like the traffic agree- 
ments made by Transcontinental & 
Western Air and Eastern Air Trans- 
port, enables each company to act as 
agent for the others. Air reservations 

Arrangements for connection between 
planes of Transcontinental & Western 
Air and American Airways at St. Louis 

ice between Chicago and Tulsa, cutting 
a full hour from the fastest existing 
schedules. The traveler leaving Tulsa 


l Chict 


1:09 


p.m., while the south-bound schedule, 
slightly slower because of prevailing 
winds, provides for departure from Chi- 
cago at 10 :30 a.m. and arrival in Tulsa 
at 4:23 p.m. 

The first co-ordination of airplane and 
coastwise steamship service is being 
tried by the Island Airways, recently 
started to connect New Bedford and 
Wood’s Hole with Vineyard Haven and 
Nantucket, off Cape Cod. Bellanca 
monoplanes, powered with 300-hp. 
Wright Whirlwinds and equipped with 
pontoons, make four round trips daily in 
each direction on a 46-minute schedule. 
Two connect with the New York boat 
of the New England Steamship Com- 
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pany, whose docking and office facilities 

Wood's Hole. ° ° St ° n tramS 

Boston and Springfield, Massachu- 
setts, are now linked by air. The Travel 
Air 6000s of Inter City Airlines, Inc. 
make three round trips daily, speed boat 
service from the South Station in Bos- 
ton to the Municipal airport cutting the 
trip from one city-center to the other to 
one hour and fifteen minutes. 

Several new services, replacing some 
that were temporarily discontinued upon 
the cancellation of Canadian air mail 

rated by Canadian Airways, Ltd. Be- 
tween Calgary and Edmonton, the two 
chief cities of Alberta, two flights are 
now made daily in each direction with 
passengers and express. A daily pas- 

Toronto and Windsor, with intermediate 
stops at Hamilton, Brantford and Lon- 
don, gives Toronto a five-hour connec- 
tion with Chicago and nineteen-hour 
connection with Winnipeg. A 90- 
nnnute Quebec- Montreal service con- 
nects with the Montreal-New York- 
plane operated by Canadian Colonial. 
Pan American’s Arctic project 

Pan American Airways, which last 
spring arranged for joint exploitation 
of the sub-Arctic air route to Europe 
first investigated by Transamerican 
Airlines Corporation during 1931 
[Aviation, May, 1932] recently ac- 
quired all the concessions and other op- 
erating agreements previously procured 
along the northern route. The govern- 
ment of Iceland has agreed to the trans- 
fer of the 75-year concession which it 
granted to Transamerican last March. 
Permitting operation over Iceland, the 
concession assures Pan American ex- 
clusive use of the route from Detroit 
to Copenhagen, via Labrador, Green- 
land and Iceland, for fifteen years. 

Pan-American's 44-passenger Clip- 
pers, which have been carrying 1,500 
passengers a month between Miami and 
Havana since last November, have been 
transferred to their original run across 
the Caribbean Sea. They now fly one 
of the two weekly schedules between 
Miami, Kingston, Jamaica and Barran- 
quilla, Colombia, over the course on 
which the flagship. American Clipper, 
made her maiden flight. On the first 
four trips under the new arrangements, 
beginning June 15, special round-trip 
rates between Miami and Barranquilla 
and several other South American cities 
were offered at one-way fare plus $1. 


Four other special Air Excursions to 
South America and the Canal Zone will 
be run shortly. 

Expansion and addition to air service 
activities has not been limited to the 
American continents. Imperial Airways 
has inaugurated a service between Jeru- 
salem and Cairo, Egypt, three and a half 
hours being required for the trip. An 
addition to the few night services oper- 
ated in Europe is flown from Copen- 
hagen to London by way of Hamburg 
and Amsterdam. Swedish. Finnish, and 
Danish mails leave Copenhagen shortly 
before midnight, and are delivered in 
London the following morning. 

Unified air express 

By the agreement of seven important 
airlines to exchange express business 
with each other and to prepare a uni- 
form waybill enabling shipments to 
move without delay from one line to 
another the first national air express 
system for the distribution of general 
cargoes was created on July 10. Trans- 
continental & Western Air, American 
Airways, Eastern Air Transport, Trans- 
american Airlines, United States Air- 
ways, Pennsylvania Airlines, and Lud- 
ington Lines are the contracting 
parties. General Air Express, not 
a separate company, but an inter- 
line system, will be supervised by 
a committee composed of a represent- 
ative of each of these carriers, with 
T. Park Hay, general sales manager of 
T.&W.A. as chairman. Door-to-door 
service for all shipments up to 200 lb. 
will be a feature of the new system, 
through a contract with Postal Tele- 
graph. The rate for an overnight ship- 


ment of a 10-lb. parcel from New York 
to Chicago is $3.80 while to ship the 
same package from New York to Los 
Angeles, a 23-hour trip, costs $10.70, a 
rate of approximately 80 cents a ton- 

On July 6 the new rates on first-class 
mail, increased by Congress to three 
cents, went into effect. Postmaster Gen- 
eral Brown, keeping his promise to the 
Senate Finance Committee, raised the 
rates on mail matter carried by airplane 
to eight cents for the first ounce or 
fraction and 13 cents for each additional 
ounce. The additional $3,000,000 of air 
mail revenues expected even with a 20 
per cent decrease in the volume of mail 
carried, will go into the General Treas- 
ury however, and will not be at the dis- 
posal of the Air Mail service. To keep 
within the $19,460,000 appropriated for 
domestic air mail operation during the 
coming fiscal year the Department prob- 
ably will be obliged to make further re- 
ductions in its payments to contractors. 

American aeronautics abroad 

As climax to its successful debut in 
European air transport came the intro- 
duction of the Lockheed Orion to the 
French aeronautical world at Le 
Bourget. Purchased by Swissair for its 
Zurich-Vienna express service, it was 
flown by Walter Mittelholzer, Swiss 
pilot famous for his explorations and 
intercontinental journeys, from Zurich 
to Paris at an average of 186 m.p.h. with 
four passengers for a brief exhibition 
at the French airport. Though an im- 
pressive assembly of airplane manufac- 
turers inspected the plane, the absence 
of engineers of the French Ministry of 
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Air caused unfavorable comment in the 
French aeronautical press. Swissair 
has expressed complete satisfaction with 
the performance of the two Orions dur- 
ing their first month of service, and is 
considering putting the same type onto 
other lines of its international network. 
Scheduled to fly the 379-mile Zurich- 
Vienna route in 140 minutes, it averaged 
135 minutes on the first 52 trips. 

Rights to use the shot-welded system 
of stainless steel construction recently 
developed by the Edward G. Btidd 
Manufacturing Company have been se- 
cured by the Savoia-Marchetti company 
in Milan, Italy (Societa Idrovolanti 
Alta Italia Savoia ) and the BB1 am- 
phibion, first all-stainlcss-steel airplane 
built in this country, has been sent to 
them for duplication. The new welding 
system, to be applied to all Savoia 
planes including the large twin-hulled 
types flown in formation across the 
South Atlantic last year, takes place 
among the few American engineering 
developments formally accepted in Eu- 
rope in the past four years 

At the new Northrop factory in Los 
Angeles work is being rushed on special 
models for Bernt Balchen and Capt. 
Frank Hawks. Planned for his next 
polar flight, Balchen’s plane is of all- 
metal construction similar to the Alpha, 
but has greater wing area and a smaller 
fuselage to provide the necessary range 
and load. Powered with a 500 hp. 
series C Wasp, it is planned to carry 
two men and 600 lb. of supplies 4,000 
miles non-stop at 130-140 m.p.h. Cap- 
tain Hawks’ plane, ordered by the Texas 
Company of which he is aeronautical 
advisor, is designed after the Northrop 
Gamma, an experimental plane, and the 
first of its type to be built commercially. 
The successor to the Texaco 13 will be 
powered with a Wright geared double- 
row radial engine of fourteen cylinders 
developing 700 hp. and will carry only 
the pilot, all available space being given 
to additional gasoline tanks. In it Cap- 
tain Hawks will continue his research 
in long-distance flight at high speeds. 
ISavy aivards 

Design competitions announced by the 
Navy a few months ago resulted in 
contracts for experimental planes with 
two manufacturers. The B-J Aircraft 
Corporation of Baltimore will build a 
single-seater fighter, XF3-J1, powered 
with a double row radial engine of 600 
hp., carrying two machine guns and 
costing $98,000. Should the first ex- 
ample be satisfactory, the Navy contract 
provides for the purchase of 28 similar 
planes at $700,000. An order placed 
with the Curtiss- Wright Corporation is 
for a two-seater fighter of new design 
and involves $99,900. 

Other recent Navy acquisitions are 
two of the largest high-pressure helium 
compressors ever built, to simplify the 
handling of gas for the Akron and 
eventually the Macon. One will be 
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installed at the Naval Air Station at 
Lakehurst while the other has been 
mounted on a railway car to operate 
from Amarillo, Texas, the heart of the 
helium-producing country. 

Fhe Los Angeles retires 

The Los Angeles, which last year 
surrendered its title to the larger Akron, 
on June 30 gave up 60 per cent of its 
helium for the use of the newer ship, 
and now rests in the Naval Air Station 
dock at Lakehurst, out of commission. 
Built in Germany for the United States 
as an item of reparations under agree- 
ment that it was never to be used for 
military purposes, the Los Angeles was 
once the only rigid airship in service in 
the world, and chief experimental and 
training craft for the lighter-than-air 
branch of the service. 

Three new pursuit planes, designated 
X P-936, are undergoing preliminary 
test by the Army Air Corps at Wright 
Field. In the production of the first 
of the single-seater Wasp-powered 
monoplanes the Boeing Airplane Com- 
pany made record time, less than six 
months elapsing between the making of 
the first drawings and the first flight 
tests of the fighter. 

During aerial maneuvers of the Ninth 
Observation Group at Mitchell Field 
in connection with the annual tactical 
inspection by the Commanding General 
Dennis E. Nolan, on June 28, a new and 
and unusually compact transmitter and 
receiver for ground operation in contact 
with aircraft, recently developed by the 
Army Signal Corps at Wright Field, 
was demonstrated. Completely portable 
and with a dependable range of 100 
miles either with voice or code, the 
equipment weighs 300 lb„ including the 
gasoline-driven motor generator sets and 
a one-and-a-half horsepower engine. 


A solo take-off, flight and landing, in 
a hooded cockpit with all sight of earth 
and sky shut off was recently the unique 
achievement of Capt. Albert F. Hegen- 
berger, famed specialist in aerial navi- 
gation and participant in the Army's 
Hawaii flight in 1927. Captain Hegen- 
berger took off alone, flew 10 miles 
to an altitude of 2,000 ft., made two 
180-deg. turns and finally a perfect land- 
ing in the center of the field with only 
the dials of his instruments and the 
voice of his radio for direction. A 
similar demonstration was made by Maj. 
James H. Doolittle in 1929, but he car- 
ried a check pilot to take over the con- 
trols in case of the failure of his cal- 
culations. 

Records tcilhstand attack 

The attempt of James Mattern and 
Bennett Griffin to break the round-the- 
world record of Post and Gatty ended 
in a peat bog near Borisov, Russia, 
about 650 miles east of Berlin, due to a 

damaged stabilizer, but not before they 
had chalked up several new records for 
consolation. Though fog over Nova 
Scotia had made them two hours and 
a half behind the Post-Gattv schedule 
leaving Harbor Grace, a record Atlantic 
crossing of 10 hours 50 minutes, and a 
non-stop flight to Berlin (the first ever 
made from America) enabled the two 
ex-army fliers to leave the German 
capital almost eleven hours ahead on the 
basis of elapsed time in the race. Their 
plane, like the Winnie Mae. was a Lock- 
heed Vega with a Wasp engine super- 
charged to 525 hp.. and their additional 
fuel was carried in tanks borrowed 
from the plane which had made the 
record they were trying to lower. 

Another battered but unbeaten record 
is the world speed record established by 
Flight Lieutenant Stainforth of the 
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R.A.F. at Calshot last September. 
Lieutenant Neri of the Italian Air 
Force, flew a Macclii 72 seaplane pow- 
ered with two 1,500 Fiat engines in 
tandem at 430 m.p.h. over Lake Garda 
on June 16, but the reported loss of an 
elevator on the final lap invalidated the 

At the Bremen airport the first Ger- 
man autogiro, built under license from 
the de la Cierva patents by Focke-Wulf, 
producer of the tail-first "Ente” and of 
normal transport planes, has been under- 
going flight tests. A two-place sport 
plane powered with a 100-hp. Siemens 
Sh 14 engine, it has three folding rotor 
blades and is similar to the latest British 
autogiro, except for its open cockpit. 

Though there were dissenting voices 
among the French aeronautical press, 
the French proposals for international 
control of civil aviation as presented 
by Senator Henry de Jouvenal found 
considerable approval among the mem- 
bers of the air commission of the dis- 
armament conference. The prohibition 
of aerial chemical, bacteriological and 
incendiary warfare, and of aerial bom- 
bardment apart from the field of battle; 
limitation of tonnage of military planes ; 
limitation of the number of, and dis- 
position by the League of Nations of 
planes in excess of this tonnage judged 
essential for defensive purposes ; and 
continental internationalization of com- 
mercial transport aviation had the ap- 
proval of British and American mem- 
bers. The League of Nations standing 
committee on air transport had pre- 
viously signified its approval of interna- 
tionalization through its chairman, 
Senator de Brouckere of Belgium. It 
tit not proposed that the international 
system include the United States. 
British aircraft on parade 

Outstanding among the new aircraft 
selected for exhibition in New Type 
Park and for demonstration in the fly- 
past parade which was a feature of the 
Thirteenth Royal Air Force Display 
at Hendon on June 25 were two twin- 
engined night bombers, and an enor- 
mous four-engined troop-carrier accom- 
modating 30 armed infantrymen. Both 
bombers are powered with Rolls-Royce 
Kestrel engines. One, the Handley- 
Page G-38, is a biplane carrying four 
men, one of whom occupies a retract- 
able and rotatable turret for the defense 
of tlie tail. The other, a Fairey canti- 
lever monoplane of extremely clean 
form, is also normally manned by three 
gunners and pilot, and is equipped to 
substitute fifteen to twenty men for its 
bomb load in the fuselage. Maximum 
speeds close to 200 m.p.h. are rumored. 

Of 55 planes taking off in the French 
Air Tour for light planes organized by 
the Civil Pilots' Union, 47 crossed the 
finish line at Paris, the others being 
vanquished by adverse weather. One 
of the fourteen planes to finish 



364 


without penalization, and with only a 
little short of the average point score 
of this group was an openwork Maurice 
Farman of wartime-vintage, Quite ob- 
viously derived from the Farman box- 
kites of 1911. Its stability was a marvel 
to all beholders. 

Air race prospects 

An innovation of the National Air 
Races at Cleveland this year is the spon- 
sorship of closed course races by air- 
plane manufacturers. The Stinson Air- 
craft Corporation has established the 
Edward A. Stinson Memorial Trophy 
with a $1,000 prize purse to be com- 
peted for annually by owners of Lycom- 
ing-powered Stinson planes, in five laps 
over a four-mile course. A similar race 
of ten laps over the course, sponsored 
by the Bellanca Aircraft Corporation 
will be open only to Bellanca planes. 
Handicaps in both races are based on 
advertised top speeds furnished by the 
manufacturer. 

Preparations for the Thompson, Aerol, 
and Bendix Trophy races are being 
made by outstanding figures in air rac- 
ing. The Laird Solution in which 
Major James Doolittle won the Bendix 
trophy and set a new transcontinental 
speed record last year is being equipped 
with retractable landing gear and re- 
ceiving additional streamlining and in- 
creased power to give it a high speed 
of about 300 m.p.h. for the Thompson 
Trophy event. The Shell company has 
purchased a Lockheed Orion for Major 
Doolittle’s use in the Los Angeles- 
Cleveland hop for the Bendix Trophy. 
Granville Brothers are building two 
planes for Russell Boardman, one 
planned to have a high speed of more 
than 300 m.p.h. for the Thompson race 
and an attack on the American and 
world land speed records. Maude Tait 
Moriarty, winner of the Aerol Trophy 
race for women pilots in 1931, will also 
fly a Granville GeeBee. Benny Howard, 
whose Gypsy-powered racer has been a 
feature of the races for the last two 
years, has built two more speed planes, 
both powered with Menasco engines. 
Three new racers about which little has 
been made public are being built by 
James Wedell of New Orleans, runner- 
up for the Thompson Trophy last year. 
Clyde Cessna, formerly president of the 
Cessna Aircraft Company, has a tiny 
mid-wing monoplane with folding land- 
ing gear and Warner engine ready for 
the events in the smaller horsepower 

Record falls far at Elmira 

With a 50-minute flight by Warren 
E. Eaton, president of the Soaring 
Society of America, in his black and 
white Franklin utility glider, the third 
National Soaring Contest at Elmira 
was officially opened. The American 
glides distance record of 20 miles, 
first established by Hawley Bowlus at 


Elmira last August, has been broken 
three times to date; first by Jack 
O’Meara in a 55-mile flight, later by 
Martin Schempp with 65 miles, and 
again by O’Meara when he soared in 
his remodelled Darmstadt sailplane to 
Tunkhannock, Pa., 75 air-miles from 
the starting point. The altitude record 
is also claimed by O’Meara, whose alti- 
meter on one flight registered 5,000- 
5,500 ft. Detailed weather observa- 
tions, lack of which was a great handi- 
cap in the previous meets, are this year 
provided for the assistance of the pilots 
by Dr. Karl O. Lange and three other 
meteorological experts from the Massa- 
chusetts Institute of Technology. Dr. 
Lange has worked with Professor 
Gcorgii, German soaring authority, at 
the Wasserkuppc. 

Revisions in record classifications to 
be proposed by the F.A.I. sporting com- 
mission to reduce the list of records, 
fast becoming unwieldy and meaning- 
less, were approved by the contest com- 
mittee of the National Aeronautic As- 
sociation at a recent * meeting. Non- 
refueling records for closed circuit dis- 
tance and duration will be suppressed. 
The creation of a record for speed for 
10,000 kilometers (6,214 miles) and new 
regulations for broken-line distance rec- 
ords such as would be involved in a 
flight from Japan to the United States 
via Nome, are suggested to replace in 
importance the present duration and dis- 
tance classifications. Records with com- 
mercial loads will be limited to ma- 
chines really built for carrying such 
loads, and all feminine records sup- 
pressed since, in the words of the chair- 
man of the F.A.I. sporting commission, 
“experience proves that one woman = 

The Loening Intercollegiate Flying 
Competition, supervised by the Contest 
Committee of the N.A.A., again this 
year goes to the Harvard Flying Club. 

tablished by Grover Loening, pioneer 
aviator and aircraft designer, in 1928 to 
stimulate aeronautical interest in the col- 
leges. The Harvard Flying Club, of 41 
members, flew its one club-owned and 
four member-owned planes 361 hours 
between Sept. 1. 1931 and March 29. 
1932 without accident. The University 
of Detroit Flying Club, second place 
winner, owns one plane and rents three 
others, and during the specified period 
totaled 320 flying hours among its 26 
members. The William and Mary 
Flight Club, which placed third, uses 
planes purchased by the college through 
endowment, probably the only case of 
the sort in the world. 

An outgrowth of the Daniel Guggen- 
heim Foundation for the Promotion of 
Aeronautics established in 1926 to fur- 
ther the development of aeronautics is 
the Daniel Guggenheim Airship Insti- 
tute dedicated at Akron on June 26. 
Donations from the Foundation and 
from the city of Akron made possible 
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a building at the Akron airport housing 
the largest vertical wind tunnel in exist- 
ence and other instruments and acces- 
sories for research in lighter-than-air 
science. Work will be carried on dur- 
ing the next five years under the super- 
vision of the California Institute of 
Technology, with Dr. Theodor von 
Karman, director of' the Guggenheim 
Aeronautics Laboratory at Pasadena 
and formerly of the Aerodynamic Re- 
search Institute at Aachen, Germany, in 
charge. 

From the Congressional mill 

With the approach of Congressional 
summer recess come final decisions on 
many bills which have been the subject 
of weeks of debate. As finally written, 
the 1933 Naval appropriation bill, allow- 
ing $25,245,420 for naval aviation, pro- 
vides for flight pay for all aviators now 
on duty, but requires cancellation of the 
flight orders of a number of non-flyers, 
lighter-than-air students and aerologists. 
Adjustment of the bill in conference 
overcame the danger of grounding some 
100 naval pilots, as the original form 
would have demanded. An increase of 
$715,000 in contract authorizations for 
new airplanes was agreed to in confer- 
ence, enabling the Navy to order 25 
additional planes, the payment of which 
will lie deferred till 1934. 

The hill making appropriations for 
the War Department was amended in 
the Senate, to make small increases in 
the appropriations for the Air Corps 
and for the purchase of new airplanes 
and equipment. 

As reported back from Conference to 
the two Houses the Treasury-Post 
Office appropriation bill (H.R. 9699) 
included $19,460,000 for domestic air 
mail. $460,000 more than approved by 
the House, and omits the Senate stipu- 
lation that $375,000 of this should be 
used to resume night air mail service 
between Salt Lake City and San Dcigo 
and $85,000 to establish air mail be- 
tween Charlotte. X. C. and Augusta. 
Ga. The Post Office gets a free hand 
The $7,000,000 for foreign air mail 
stands as requested in the budget. 

The House passed the Grosser airship 
bill (H.R. 8681). authorizing the Post- 
master General to enter into long-term 
contracts with airship builders for trans- 
oceanic air mail service, and it has a 
favorable report from the Senate Com- 
mittee on Commerce. The bill does not 
authorize any appropriation, but stipu- 
lates that the government may not be 
obligated to pay for the carriage of mail 
until three years after the passage of 
the bill. Nearly that length of time will 
lie required for the completion of the 
first suitable commercial airship, since 
its construction cannot be commenced 
until after the new Navy airship Macon 

Another Post Office investigation is 
underway. Under the authorization of 
the House upon the charges of Repre- 
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tentative Sabath. of Chicago, that the 
Post Office Department deficit has in- 
creased beyond all reason in recent 
years due to excessive air mail, railroad 
and steamship transportation and reck- 
less extravagance in the letting of other 
contracts, all contracts for mail trans- 
portation and other operating costs of 
the Department are being exposed be- 
fore the House Committee on Post Office 
and Post Roads. 

During the six months ending May 
31, the mid-point of its fiscal year, the 
Douglas Aircraft Company operated 
with a net profit after taxes and other 
charges, of $135,572. Equal to 39 cents 
a share on 343,304 shares, this is com- 
pared with $1.20 each on 342,402 shares 
earned in the corresponding period of 
the preceding fiscal vear. Sales were 
$1,260,295 and unfilled orders $1,297,322 
during the first six months of this year, 
representing decreases of 42 and 47 per 
cent, respectively, from the 1931 figures. 
However, the plant at Santa Monica, 
Cal., is working near capacity, with 
nearly 1,000 men on the payroll. 

The assets of the Lockheed Aircraft 
Corporation, division of Detroit Air- 
craft. were sold for $40,000 to Walter 
T. Varney and a group of associates, 
including Lloyd Stearman, former presi- 
dent of Stearman Aircraft, Carl B. 
Squier. general manager of Lockheed 
and Robert E. Gross, president of the 
Viking Flying Boat Company. Ending 
a federal receivership of eight months, 
the sale includes all assets, good will 
and the Lockheed name, but not ac- 
counts payable nor any liabilities of the 
former company. At the factory near 
Los Angeles the company will continue 
to manufacture the Vega and Orion 
types and a new transport developed 
under the direction of Lloyd Stearman, 
resembling the Orion, though larger, 
faster and of all-metal construction. 

The Detroit Trust Company, re- 
ceiver for the Detroit Aircraft Corpor- 
ation, recently started suit against the 
corporation’s officers and directors for 
alleged misuse of funds, fraud, negli- 
gence and conspiracy. 

Personnel 

K. A. Kennedy, formerly head of the 
Extension and Promotion Departments 
of the Boeing School of Aeronautics, at 
Oakland, Cal., was appointed general 
traffic manager for United Air Lines 
upon the resignation of Stanley E. 
Knauss. Mr. Kennedy will be succeeded 
at the Boeing School by Walter van 
Haitsma. 

Comdr. F. T. Berry, in command of 
the U.S.S. Los Angeles, has been trans- 
ferred to the Naval Air Station at Lake- 
hurst as executive officer. 

Comdr. P. N. L. Bellinger, pioneer 
naval aviator, recently detailed as Com- 
mander of Aircraft with the Asiatic 
Fleet, has instead been ordered to com- 
mand the U.S.S. Langley. 


SIDE SLIPS 

By Robert R. Osborn 


“0. K., Aviation!” 

S OME of the most successful, or at 
least widely read, columns lately 
have been based entirely on the average 
man’s appetite for scandal. It has sud- 
denly occurred to us 
that we have been 
overlooking a good bet 
in not offering Avia- 
tion readers enticing 
bits of scandal about 
leaders in the industry, 
in fact we are ashamed 
to admit that there has 
not been a single law 
suit over anything 
we’ve printed herein. 

So we have decided 
that we shall have 
scandal, if scandal is 
the order of the day. 

Of course no names 
will be mentioned — 
everything will be 
done by insinuation, 
and of course, none of 
the charges will be trui 
will be able to complain 
ity of the scandal we off' 
ing will be a starter: 

The Whoosis Airplane Company is 
expecting a blessed event. A little two- 
place job is due in about two months. 

. . . What well known loop-and-spin 
specialist is looking for a beautiful heir- 
ess to carry him through the depres- 
sion? . . . The Inter-Planetary Air 
Line will middle-aisle it with anvbodv 
who has $500,000 actual coin of the 
realm. . . . The Whatsis Airplane 
Company and the Department of Com- 
merce are phfft over a new amphibian 
and the D. of C. insists that the whole 
affair should be Reno-vated. ... A 
scallion to the airline which reduced 
pilots' salaries so far that they had to 
give up their Rolls Royce cars and 
their pent-houses. . . . The wife of Joe 
McGilch, the w.k. aviator, is making 
him explain to the judge about all the 
forced landings he has had in one small 
town where lives a beautiful blonde. 

. . . What lady pilot and what Depart- 
ment of Commerce inspector are on fire 
about each other? — and the lady pilot 
will stay grounded until she apologizes 
for what she called the said D. of C. 
inspector. . . . How many Packard 
cars to how many test pilots did it cost 
a well-known airplane manufacturing 
company to get its new model on a new 
airline? . . . What flying school 


doesn’t know where its next week’s pay- 
roll is coming from ? . . . What famed 
transport pilot broke all previous rec- 
ords for acrobatics with a tri-motor 
after looking back and discovering that 
his only passenger was the first sergeant 
who used to put him 
on K.P. when he was 
a kay-det at Ellington 
in 1918? . . . The 
Night-Flyers Mfg. Co. 
is expecting a blessed 
event in the form of 
order from the 
nment . . . An 
orchid to the aviation 
group which printed 
its annual report in 
black figures this 
year. . . . What air- 
plane manufacturing 
company and what 
engine manufacturing 
company arc throw- 
ing crockery at each 
other over the failure 
of a model to get bv 
the government ? . . . A beautifully en- 
graved dumb bell to the pilot who got 
lost on a recent instructional cross coun- 
try trip while all of his students ar- 
rived at the correct destination. 


Our hangar flying department 

Y OU remember the story about the 
absent-minded pilot some years ago 
—the one who was transferring to fly- 
ing boats after having flown landplanes 
for years? He went up with a check 
pilot in the flying boat and after a short 
flight was just about to set the ship 
down on a land field when he was 
stopped by the man in the other seat. 
Then he gunned off, landed on the 
water, thanked the check pilot for hav- 
ing saved him from embarrassment, and 
climbed over the side of the cockpit and 
dropped in the water. Well, we've just 
heard what has become of our absent- 
minded friend. After some years flying 
boats the depression came along and he 
had to get a job as a pilot on a tug 
boat in New York harbor. He was 
traveling down the bay light at a good 
speed on a nice warm day recently, 
when a heavy stone sea wall came up 
dead ahead. The wind was from the 
sea wall so our friend signalled for full 
speed ahead headed right for the rocks 
and pulled back on the wheel of the tug 
boat just before he got to them. 
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fuselage, their total capacity being 200 
gal., sufficient to give a cruising range 
fully loaded of approximately 500 miles. 
The wing span is 74 ft. and the length 
overall is 51 ft. 5 in. The wheel tread 
is 18 ft. 2 in., and the ship is 16 ft. in 
height over the radio antenna. The 
ring-cowled engines and their nacelles 
are beautifully faired into the wing, and 
large fillets are provided at the lines of 
intersection of wings and tail surfaces 
i the fuselage. 


Boeing builds 
a new transport 

I N the decision to purchase a fleet of 
new transport airplanes. United Air 
Lines has, in the selection of the final 
Boeing design, established a precedent 
which may be of significance in the de- 
velopment of commercial aviation in 
this country. For some years there has 
been a tendency toward the idea that 
economy lay in the direction of giant 
aircraft carrying anywhere from forty 
to one hundred people. United, al- 
though now operating machines origi- 
nally intended to carry twenty pas- 
sengers, has obviously decided that the 

more frequent schedules will prove to 
be more profitable. Again, the selection 
adds emphasis to the trend toward all- 
metal construction for transport service 
— a movement away from composite 
machines of the Boeing 80 type toward 
the class represented by the Monomail. 
Structurally and in outward appearance, 
the new plane is a composite of ideas 
incorporated in the Monomail and in the 
latest twin-engined bomber recently de- 
livered to the Army Air Corps. 

The announcement that the starting 
point for the design was in the seating 
arrangement and the accommodations 
for passengers is welcome news for 
those who use the airways. Anyone 
who has spent six or seven hours in the 
cramped quarters now offered on some 
transport airplanes will easily recognize 
the advantage of chairs almost 20 in. 


between the arms and spaced some 40 
in. apart, making it possible to assume 
a reclining position. Unusually wide 
aisles and a headroom of 6 ft. permit 
passengers to move about comfortably. 
Cabin walls are provided with thermal 
and sound insulation, and an air con- 
ditioning system is installed. 

The new machine is a low wing, full 

special Pratt & Whitney supercharged 
Wasps of 550 hp. each. The engines 
are mounted on electrically-welded steel 
tube supports ahead of the leading edge 
of the wing. Their position corresponds 
closely to the optimum location for wing 
engine nacelles as determined by recent 
experiments at the N.A.C.A. and else- 
where. The fuel tanks are located in 
the wing stubs between nacelles and 
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axle type, and is fully retractable int 
the lower surface of the wing stubs. 
The operating mechanism is electrically 
controlled from the cockpit. Duplicate 
manual control is also available for 

signals show whether or not the gear 
is in landing position when throttles 

The gross weight is estimated at 
12,210 lb., and the empty weight at 
8,190 lb. With 200 gal. of fuel and two 
pilots aboard the rated payload will be 
2,400 lb. It is estimated that the fully 
loaded plane will have a speed of 175 
m.p.h. at 5.000 ft., and can cruise at that 
altitude at 155 m.p.h. The initial rate 
of climb at sea level is expected to be 
945 ft. per min. The fact that some 
of the fields on United Air Lines are 
located at altitudes of 6,000 ft. or over, 
has had considerable bearing on the per- 
formance specifications. 

Particular attention was paid through- 
out the design stages to the problem of 
maintenance. Frequent consultation 
with operating and maintenance men 
kept this important matter well to the 
fore. The accessibility of all parts 
was given careful study, and all main 
assemblies were standardized. The 
fuselage, for example, is constructed in 
three sections, the first from nose to 
front wing spar: the second from front 
to rear spar ; and the third from rear 
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of the rudder post is demountable, as 
are wing tips, and leading and trailing 
edges of the wings. 

The wing is an all-metal tapered can- 
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tilever, the outboard sections being 
bolted to the center section stub at the 
nacelles. The spars are duralumin lat- 
tice trusses built up out of square and 
rectangular tubing. The ribs are of 
riveted dural, and the covering is smooth 
aluminum alloy sheet. Tail surfaces are 
of similar materials and construction. 
All duralumin is anodically treated be- 
fore assembly. 

The fuselage is of a semi-monocoque 
type involving dural bulkheads and 
longerons and a smooth aluminum alloy 
covering. The longerons are square 
drawn tubing, but other members are 

The stabilizer is fixed to give correct 
balance at cruising speed with full load, 
but longitudinal trim under other load 
conditions is accomplished by the use of 
trailing edge flaps on the elevators. The 
vertical fin is also fixed, correction for 
unbalanced engine thrust being made 
by a trailing flap on the rudder. 

The enclosed cockpit for two pilots, 
located some 6 ft. forward of the 
leading edge of the wing, offers a prac- 
tically unobstructed forward view. 
Radio equipment and an additional mail 
pit are located in the nose of the fusel- 
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wiring and remote control necessary 

mon position in the tail of the ship. 
The entire structure of the plane is 
bonded and shielded for radio. The 
principal mail load, and the passengers’ 
baggage are carried in a compartment 
aft of the cabin, accessible through a 
door in the left side of the fuselage. 


Edo floats 
for the Waco 

A S A result of flight testing by the 
Department of Commerce, a stand- 
ard four-place cabin Waco has been 
licensed on Edo Model 3300 floats 
fitted with water rudders. As a sea- 
plane, the Waco has an official empty 
weight of 2,023 lb. and was licensed 
for a gross weight of 3,250 lb., giving 
it a useful load of 1.227 lb. The useful 
load is normally distributed among 50 
gal. of gasoline, 4J gal. of oil, four 
passengers, and 209 lb. of baggage or 

The plane tested was powered with a 
210-hp. Continental engine. The only 
change in the rigging other than the 
attachment of the floats in place of the 
landing wheels, was the addition of 
some vertical fin area below the sta- 
bilizer. This was made necessary to 
balance the keel plane area of the floats 
forward of the center of gravity to re- 
store the normal directional stability of 
the machine. The auxiliary fin was 
bolted to the regular tail skid fittings. 
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Vacuum pump 

Designed to replace the Venturi used 

ments such as turn indicators, artificial 
horizon and gyro-compasses, a small en- 
gine driven vacuum pump has recently 
been put on the market by Eclipse Avia- 
tion Corporation, of East Orange, N. J. 
The pump has sufficient capacity to op- 

at the normal throttled r.p.m. of an en- 
gine during a glide, and will also take 
care of all three at an altitude of 10,000 
ft. at normal cruising speed. During 
warming up periods on the ground, suf- 

instruments are operating correctlv at 
the take-off. 

The pump is the rotary vane type 
with all wearing surfaces of nickel iron. 
Lubrication is from the engine oiling 
system. The connecting flanges are de- 
signed to fit the standard 4-bolt ma- 
chine gun synchronizer pad. Instrument 
connections are made by means of A in. 
O.D. copper tubing. The pump com- 

A tt gust. 1932. 

Sperry Horizon 

A modification of the original Gyro 
Horizon has recently been announced 
by the Sperry Gyroscope Company, 
Inc., of Brooklyn, N. Y. The new in- 
strument is the same size as the older 
model but is one pound lighter. As be- 
fore. it simulates the natural horizon, 
showing the plane’s position both longi- 
tudinally and laterally when flying blind, 
but has the added feature of a calibrated 
indicator to give the exact degree of 
bank. — Aviation, August, 1932. 

Goodrich abrasion shoes 

To protect the leading edges of wings 
and tail surfaces against abrasion from 
rain, hail, or living sand or cinders, the 
B. F. Goodrich Company of Akron. 
Ohio, has developed rubber abrasion 
shoes. The installation is similar to 
that of the “de-icer” without inflation 
tubes or compressed air equipment. A 
complete set of abrasion shoes has re- 
cently been installed on a Lockheed 
monoplane, owned by the Shell Pe- 
troleum Company, and piloted by Maj. 
James H. Doolittle. — Aviation. August, 
1932. 


Adjustable charts 

Chart-A-Graph, Inc., 235 Seventh 
Avenue, New York, is distributing a 
new device on which a wide variety 
of graphs or charts may be plotted. It 



consists of a wooden frame surround- 
ing a blackened background over the 
surface of which a set of strings is 
stretched, both horizontally and verti- 
cally. The strings are, in effect, end- 
less belts, — half of the length of each 
being black, and the other half white. 
By shifting the belts over the face of 
the board so that varying amounts of 
the white portion shows, a wide range 
of conditions may be charted. By the 
use of special pins, thumb tacks, etc., 
curves and graphs of great variety can 
be plotted. Where a permanent record 
of a chart is desired, the board may be 
photostated, — Aviation, August, 1932. 

Transport parachute chair 

A new combination of transport air- 
craft chair and parachute has just been 
announced by the Switlik Parachute 
& Equipment Company of Trenton, 
N. J. The parachute pack forms the 
back of the chair, and in emergencies, 
may be quickly attached to the occupant 
by means of a harness and two snaps. 
As the passenger rises, he carries the 
back of the chair with him, and is thus 
ready to jump. 

The chairs are constructed of light 
weight, high strength alloy steel tubing, 
and may be furnished in any finish or 
upholstery desired by the customer. The 
weight of each unit, including chair, 
upholstery and parachute pack is about 
27 lb. — Aviation, August, 1932. 


A correction 

The caption under the cut at the lower 
corner of page 322 of the July issue 
of Aviation should have read “West- 
inghouse portable beacon” to correspond 
with the article on same page. 
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HANGAR DOORS 

Original K_anopy Type 


These steel hangar doors actually increase 
the size of the building by swinging up and 
out to form a protecting canopy as large as 
the door area. The entire side of the 
building or any section of it can be opened 
fully or part way. 

Original Kanopy Type Hangar Doors are 
operated mechanically by merely pressing 
a button. When open, these doors are com- 
pletely out of the way and do not occupy 
useful floor space. Tracks and other ob- 
structions are also eliminated. Kanopy 
Doors are furnished in any size and with 
any amount of glass for daylighting. 

Full information on request. 

MANUFACTURED BY 

TRUSCON STEEL COMPANY 

yOUNGSTOWN, OHIO 

Engineering and Sales Offices in all Principal Cities 


S PICTURE — N-pa 




The ENDS of th . 


AGE-OLD trade routes following down the Atlantic 
r\ and Pacific, threading their way through dense tropic 
x jungle, spanning an entire sea, climbing the four- 
mile-liigh ice capped peaks of the Andes, stand remade 
today by the miracle of air transport. 

High above those tedious trails where American com- 
merce was forced to depend upon the slow moving surface 
transport, where the ancient ox-cart was a symbol of com- 
mercial travel in a struggle against costly barriers of "time" 
and "distance," today great highways of the sky link the 
United States with 3 1 countries and colonies — ail but two 
— in the Western Hemisphere. Travel time has been cut 
one-third between the American continents. Where they 
were once weeks distant, every land of the Caribbean is 
within three days, the most distant capital of South America 
within seven days of the United States on these international 
airlines which have changed weeks to days and days to 
minutes of travel between the nations of the Three 

With a sureness and efficiency that have established a new 
world standard for scheduled transportation whether by 


manned by veteran crews, ply these airways. Maintained 
under most rigid operations policies and led by the twin 
flagships, "American Clipper" and "Caribbean Clipper,” 
giant 4 engined 44 passenger flying boats, the largest air- 
craft in service on any airline, the Pan American fleet has 
established a record for "on time" regularity of 99.81%. 
Over complete airways which span the four seasons of the 
year within a single week's flying time, constant two-way 
communications, operated as a block signal system for air- 
craft, is maintained with each ship in flight by a network 
of more than half a hundred private radio stations and 
weather bureaus. Through 31 countries is strung a spe- 
cially trained corps of men who administer transport rou- 
tine identical at the international terminals at Miami or 
Brownsville, at the edge of the great Guiana jungles, on 
the shores of the distant Amazon, or 10,000 miles away at 
the southern terminal in Buenos Aires. 

Students of air transport will find here a 22,000 mile work- 
ing model of that air transport operation which has made 
Pan American Airways System outstanding. Here they will 


NEW WORLD 

at YOUR FINGERTIPS 


discover the greatest concentration of large scale marine air- 
craft in the world, the longest overseas airline on scheduled 
operation; airline schedules which are dependent upon the 
mastery of blind flying and an operating system in which 
every pilot is fully qualified in blind flying. 

Aboard these planes, which have transported more than 
128,000 passengers, have flown more than 40,000,000 
passenger miles, modern travellers will find a magic carpet 
which transports them to once far off distant lands, to the 
intriguing lure of tropic isles, to 31 foreign countries and 
100 different cities, — from one continent to another and 
back again, — well within the brief time limits of a two 
week’s vacation. 

Pan American truly offers you a travel opportunity of a 
lifetime — and places the ends of the new world at your 
fingertips! New reduced rates to Rio de Janeiro, Buenos 
Aires, Lima and other famous South American capitals; 


special air excursions to Jamaica, Colombia, Panama, 
Mexico; all expense tours to Havana and Nassau make this 
opportunity especially attractive now. 

Ticket offices of the principal railroads, recognized travel 
agents everywhere, or any office of the American Airways 
or its associated lines will be glad to give you complete 
information and make reservations. Or inquire direct. 

gf iT sT MEKrC/TlY 

fr^ZlRHfTYS SYSTEM 

122 East 42nd St. New York City 


.... O pirating the largest fleet of multi-motor, i airliners, over the greater „ irwdy wM ,h, highest rated efficiency. ... of any airline in th, world. 
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TEXACO A LEADER IN 

A FAST- GROWING INDUSTRY 



Air transportation is increasing at a 
record-breaking pace. Passenger miles 
flown by the great air lines are greater 
by a million or more each month for the 
first four months of 1932 as compared 
with the first four months of 1931.* 
Since the earliest days of the industry, 
Texaco has held a leading place in fur- 
thering the cause of safer, faster com- 
mercial flying. Texaco planes are “flying 
laboratories.” Texaco Aviation Prod- 
ucts are used today on commercial air 
routes aggregating nearly 50 per cent of 
the total airway mileage of the country, 


including the largest coast-to-coast 
systems and passenger transport lines. 

It is the quality of Texaco Products 
and Texaco Service that is responsible. 
Texaco is a pioneer in the development 
of better aviation fuels and lubricants. 
The performance of Texaco Aviation 
Products has given them an outstanding 
preference where safety and dependa- 
bility count most. Texaco Products are 
always uniform, and are available at 
principal airports and landing fields 



TEXACO AIRPLANE OILS • TEXACO AVIATION GASOLINE 
TEXACO AERODIESEL FUEL • TEXACO MARFAK GREASES 
TEXACO ASPHALT PRODUCTS I F o,Kvn»ays.Hcn fl or flooded Apron, end Delaying) 


The nation’s airlines say 



AIRWHEELS 


Every DAY sees the nation's airlines equipping more and more of 
their planes with Airwheels — because what Airwheels contribute to 
flying is exactly what passenger transport planes need above all else. 

Safety in landing on muddy fields — or even on plowed ground in 
case of emergency landings. 


TIIKE IN: Goodyear invites you 
to hear the Revelers Quartet, Good- 
year Concert-Dance Orchestra and a 
feature guest artist every Wednesday 
night, over N. B. C. Red Network, 
WEAF and Associated Stations 


Safety — from powerful, smooth, sure-action, sure-releasing brakes — 
the most positive brakes ever used on an airplane. 

Comfort — because these great, soft, yielding, rolling rubber cushions 
take off and land with less jolt than you feel in a passenger car on 
an ordinary road. 

Economy — because the cushioning effect of Airwheels protects air- 
planes from wear and tear, reducing maintenance costs. 

You can’t get all these advantages from anything less than Airwheel 
softness — because other types of tires do not operate at such low 
pressure. 

That is why so many shrewd transport operators are changing over 
to Airwheels — and why it will pay you to investigate them now. For 
full engineering data and recommendations, write or wire Goodyear, 
Akron, Ohio, or Los Angeles, California. 
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or on the ground 



Consider, for example. General Electric in- 
struments for indicating oil pressure and tem- 
perature. They are connected to the engine 
fittings by electric wires, and they require no 
tubing or other mechanical connections. This 
advantage is also characteristic of the G-E 
engine-temperature indicator and the G-E 
tachometer. In fact, it is one important reason 
why electric instruments cost less to maintain. 

The panel illustrated is the most completely elec- 
trified aircraft instrument panel ever assembled 
by any manufacturer. All of the engine instru- 
ments, the magneto compass, the turn indicator, 
and even the sonic altimeter are electrically 
operated. We invite your interest in this thor- 
oughly modern equipment. Address General 
Electric Company, Aeronautics Section, Sche- 
nectady, N. Y. 

GENE 



R A L 



E VERY night, a thousand American airports are lost in 
the dark; they have no airport-lighting equipment of 
any kind. Yet, in many cases, the installation of a General 
Electric beacon would practically double the accessibility — 
the usefulness — of an unlighted airport. A beacon is the 
first essential in airport lighting; it will help you put your 
airport on the night map of America. 

General Electric offers you a complete airport-lighting serv- 
ice that begins with the planning of installation and con- 
tinues through years of satisfactory operation. Whether 
your requirement is a beacon or a complete airport -lighting 
system, we shall be glad to serve you. Address General 
Electric Company, Schenectady, N. Y., or the nearest house 
of General Electric Supply Corporation. 


GENERAL ELECTRIC 
MANUFACTURES: 

FOR AIRPORTS: Complete airport-light- 
aircraft engines, miring supplies, ami elec 

FOR AIRCRAFT: Gear-driven and ex- 

slruments for navigation and flight, 
control pulleys, wing-edge lamling lights, 

heating strips for clothing. 



ELECTRIC 
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Vast Resources — High Craftsmanship- 


Far-sighted Vision— I 


Nobody deliberately and knowingly buys inferior 
equipment for aircraft, where quality and fine per- 
formance are so necessary — yet there’s no argu- 
ment that certain products are better than others. 

In the face of unrelenting pressure to reduce 
quality, Bendix believes that Aviation is best served 
by building every product as nearly perfect as 
possible; aiming at superlative performance. 


of how vast resources, high spirit of craftsmanship, 
and far-sighted vision may all be inspired by a 
single idea— a determination to produce "the best." 


And typically Bendix is the development of special 
and exclusive machinery used in their manufacture; 
contributing to superior quality and lower costs. 


Bendix Wheels and Brakes for airplanes and the 
new Bendix Pneudraulic Shock Strut are examples 


The services of Bendix' corps of competent engi- 
neers are always available for consultation. 



The pioneer product of their kind, and 
standing today as always for preemi- 
nence in quality, Bendix roller bearing 
Wheels are the standard type for mili- 
tary and civilian planes. Permanently 
improved braking, exact concentricity of 

ease of taxi-ing and improved ground 
handling are obvious advantages. 


Another Bendix contribu- 
tion to comfort and safety 
— the Bendix Pneudraulic 
Shock Strut. Impact loads 
absorbed by oil flow and 
air compression above the 
oil; taxi-ing loads by air 
compression. Rebounds 
definitely controlled by 


wer costs of manufacture, greater strength with less weight in the product 
e the two-fold goal of Bendix policy. A means to that end is this specially 
signed machine in which rims are formed and hooped; then re-rolled after 


ft BENDIX BRAKE COMPANY • South Bend, Indiana 





THE EXIDE 


•sscsJRajfiftSaj 


It’s aircraft 100% 
light-weight, compact, safe, 
built for long service 

Exide Aircraft Batteries have millions of 
miles of dependable flying service to 
their credit. They are not just storage 
It by Exide en- 


Extfce 


AIRCRAFT BATTERIES 
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Follow the leader 

Here’s one of the Army’s crack groups in .And two Stromberg NA-Y60 carburetors 
pursuit formation. A thrilling sight — to dependably do their “bit” in assuring accu- 
the peaceful pedestrian; but in wartime, rate metering, exceptional maneuverability 
one of Uncle Sam’s most 
potent offensive weapons. 

Wright conquerors — 600 
horse power, liquid cooled, 
iz cylinder Vee type — 
power these fighters; put 
them through the in- 
tricate paces set by the 
leader in formation flying. 

Stromberg Carburetors 



and reliability. 

Ninety per cent of all 
planes manufactured in the 
United States during 1931 
were Stromberg -equipped. 
That’s dependability! They 
must be good. All of which 
suggests that it’s a good 
idea to “follow the leader.” 


BENDIX STROMBERG CARBURETOR COMPANY 

* SUBSIDIARY OF BENDIX AVIATION CORPORATION * 701 BENDIX DRIVE, SOUTH BEND, INDIANA 


The 
Boeing School 

has a 

nation-wide proving 
ground 


l Corporation, Boeing. School h 

Nothing has been spared in developing the skill 
you. will already And. throughout United Airlines 

total of 35,000 miles every day with passengers and 
the airmail. 

But Boeing training was built for needs even 
beyond those of commercial flying. 

Boeing-trained men can be found in assembling 

and maintenance stations that support the men 
aloft ... in the administrative offices that arc shap- 


ing the future of aviation . . . and in progressive new 
departments of companies that fly their own planes. 

In short, more graduates of Boeing School than 
of any other now operating are employed by estab- 
lished flying and manufacturing concerns. That's 

flyers and ground men of the future arc being 
trained. 

Employers and students should make their own 
comparison — from Boeing graduates’ records and 
from the actual courses offered — between Boeing 
training and any other. A fully descriptive bulletin 
of enrollment requirements, courses, costs and liv- 
ing conditions at the Airport will be sent you for 


O'text Regular Enrollment, October 3 


BOEING 

SCHOOL OF AERONAUTICS 

Subsidiary of United Aircraft & Transport Corp. 
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23 OO POUNDS PAYLOAD 

at 160 m.p.h .* 



Built experimentally for United Air Lines, this 1929 Hornet- 
powered Monomail proved as advanced in performance as it was 
in design. Not only was it the first successful “smooth skin” com- 
mercial model ever built; it was also the first to employ retractable 
landing gear — another instance of Boeing production years ahead 
of its time . . . Boeing Airplane Company, Seattle, Subsidiary of 
United Aircraft & Transport Corporation. 

* BOEING has always built 
to-morrows airplanes TO'DAY 
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Share the results 

of others’ experience, 
experiments, practice 

Nowadays, when men have to know more and do 
more, not only to get jobs, but to keep those they 
have, books are more than ever a necessary part of 
the technical man’s equipment. He needs the quick 
route — through the other man’s experience, as found 
in books — to refresh his knowledge of theory, master 
new subjects, improve his technique, get the quickest 
grasp on the newest and most important advances in 
his field. McGraw-Hill books are this kind of success 
tool — real job insurance. Why not plan to invest a 
few minutes a day in some of those listed below ? 
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ECONOMY-SAFETY... 

SPEED... <f//4 


. . . as proved and 
established by the 


BELLANCA AIRBUS 


Selection and purchase of four Bellanca Airbus transports 
by the United States Government for Army Service is 
only the most recent of many demonstrations that the 
Bellanca is a sound investment. 

No other twelve-to-fifteen place transport of today 
can be operated at such low cost as the single-engined 
Airbus. A factful comparison of Bellanca costs with 
those of any existing type is worthy of serious study by 
every airline executive in America. 

Present conditions do not warrant the further use of 


obsolete, wasteful equipment, when it is so easy and far 
more economical to REPLACE with such a low-cost 
plane as the Airbus. 

Not only the economy but also the SAFETY, SPEED 
and RELIABILITY of Bellanca transport types are 
established twofold — in famous historic flights, and in 
the regular grind of scheduled operation. The facts 
about Bellanca-built transports constitute a challenge to 
presentday airline operators who seek improvement, 
progress and profit. 


The Airbus Transport 


Twelve-to-fifteen place transport- 
construction on a quality basis’; ample 



The Skyrocket Transport 

Six-place cabin. Upholstered in 
Fabrikoid, washable. Large baggage 

well as weight. Bonded for radio. 
Night flying equipment.^THs plane is 


BELLANCA 

BELLANCA AIRCRAFT CORPORATION 

New Castle, Delaware 
Bellanca Aircraft of Canada, Ltd., Montreal 
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“Oh Stanavo, you have everything!” 

Stanavo products the world over are recognized 
by all as dependable, uniform and of highest 
quality. In every way, they are aviation’s finest. 

And you can find them wherever you may fly. 

STANAVO SPECIFICATION BOARD, Inc. ■ 910 So. Michigan Ave., Chicago • 225 Bush St., San Francisco • 26 Broadway, New York City 



STANAVO 


AVIATION GASOLINE 
AND ENGINE OIL 
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* N E E D E D * 


C VERY MAN who studies air 
transportation recognizes today’s need. The building of air- 
planes has been primarily a designing industry. It must also 
become a manufacturing industry. For the great need of today 
is not only planes that fly better but planes that cost less to fly. 
★ Only scientific, straight-line machine -production methods 
can produce the economies of greater durability and depend- 
ability in continuous daily flight. For the air transport operator 
this means economies of simplified inspection, servicing, and 
maintenance; economies of exact duplication and easy re- 
placement of parts, Fortunately, the Martin Company foresaw 
this need years ago, and put that foresight to practical appli- 
cation in the development of its organization and in the layout 
and equipment of its plant. As a result, it is our sincere convic- 
tion that nowhere else in the aircraft industry is modern manu- 
facturing efficiency so highly developed; that nowhere else in the 
industry can aircraft of equal quality be produced at lower cost. 



The Glenn L Martin Company 

Baltimore, Maryland, U. S. A. 

Builders of Dependable Aircraft Since 1909 
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THE 30 HOUR OIL 


MERELY MAINTAIN THE PROPER OIL LEVEL 


Kendall's outstanding protection to engines has won it 
a permanent berth at many airports. At the Pittsburgh- 
Butler Airport, Kendall so proved its superiority in two 
years of dependable operation that Pittsburgh Airlines, 
Inc. were persuaded to adopt the 30 Hour Oil. 

In many ways Kendall Oil earns its enviable reputa- 
tion — in lower oil costs due to its longevity ... in fewer 
engine overhauls because of its protection against wear 
in working parts . . . and almost double the number of 
flying hours on a filling of oil. 

Kendall would not furnish these extra features if it 
were made from ordinary crude oil — or if ordinary re- 
fining methods were used. Kendall is entirely made 
from 100% Bradford Grade of Pennsylvania Crude 
(the finest and costliest in the world) and then, to the 
most modern refining methods, several extra processes 
have been added which give to Kendall the toughness 
of lubricating body and the purity that account for its 
extraordinary performance. Available at all airports. 
KENDALL REFINING COMPANY • BRADFORD. PENNA. 
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UNITED AIRCRAFT 

... A group of companies 
of outstanding importance in Air Transport, 
Aircraft Engineering and Manufacture 

Devoted to the sound development of the aviation in- 
dustry as a whole, each of the specialized units of the 
United Aircraft & Transport Corporation broadens its 
service to its particular field by virtue of its close asso- 
ciation with all other companies in the United Group. 
In the air transport field. United Air Lines, the largest 
organization of its kind in the world, flies 1,125,000 miles 
in a thirty-day period. In the design and manufacture of 
military, commercial and private airplanes, the names 
Boeing, Sikorsky, Stearman and Vought are preeminent. 
Pratt & Whitney Wasp and Hornet engines, and Hamilton 
Standard propellers have equally enviable reputations. 
Through the United Technical Advisory Committee, con- 
sisting of the engineering heads of United equipment 
companies and the operating heads of the transport 
divisions, the developments of research and the engi- 
neering experience of each unit are made available to 
all. Look to this organization to maintain the pioneering 
spirit and leadership which have written United names 
into the permanent records of aviation progress. 

UNITED AIRCRAFT & TRANSPORT CORPORATION 

230 Park Avenue, New York 

DIVISIONS OF UNITED AIR LINES— Boeing Air Transport, Notionol Air Transport, Pociiic Air Transport. Varney Air Lines. UNITED EQUIPMENT COM- 
PANIES— Boeing Airplane Company, Seattle, Washington, Boeing Alrcralt at Canada, Limited, Vancouver, B. C., Hamilton Standard Propeller Company, 
East Hartford, Conn., The Pratt & Whitney Aircrolt Company. East Hortlord, Conn., Canadian Pratt & Whitney Aircraft Company, limited, Longueuil. P. Q, 
Sikorsky Aviation Corporation. Bridgeport, Conn., The Stearmon Aircraft Company, Wichito, Konsos, Chonce Vought Corporation, Eosl Horlford, Conn. 


THE UNITED AIR LINES IS THE 

FIRST AIR LINE IN AMERICA 

1 To fly planes especia 

y designed for 

mail and passengers on 

egular schedule. 

2 To fly a daily schedule 

on a line longer 

than 1,000 miles. 


2 To carry passengers between the East 

and the Pacific Coast. 


4 To carry passengers at 

night over long 

distances and to fly mult 

motor passenger 

transports at night on r 

gular schedules. 

^ To fly multimotor pass 

enger and mail 

planes day and night 
tinental route. 

on the tronscon- 

6 To be equipped with 

adio telephone. 

7 To fly 40,000,000 m 

les, including 

20,000,000 miles of, night flight. 
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America's air 
transport operators 


4onov\r 



AVIATION STARTERS 
AND GENE RATO RS 

Back of Eclipse Aviation Products are 
experience, technical skill, and crafts- 
manship that make them as nearly per- 
fect as is humanly possible. Precision 
methods of manufacture keep this stand- 
ard at its peak. And the logical results 
are Eclipse Aviation Starters and Gen- 
erators that have enjoyed an enviable 
reputation for years among the fore- 
most operators of aircraft ... for staunch 
dependability . . . for complete satisfac- 
tion measured by safe, uninterrupted 
service and by economical operation. 

ECLIPSE AVIATION CORPORATION 

EAST ORANGE, N. J. 


The following important transport 
operators are users of 
Eclipse Starters and Generators: 
American Airways, Inc. 

Bowen Air Lines, Inc. 

Braniff Airways, Inc. 

Canadian Airways, Ltd. 

Eastern Air Transport, Inc. 

Hanford's Tri-State Air Lines 
Hunter Airways, Inc. 

Inter Island Airways 
Kohler Aviation Corporation 
Ludington Air Lines, Inc. 

Maine Air Transport Co. 

Mamer Air Transport 
Martz Air Lines 
National-Parks Airways, Inc. 
Northwest Airway, Inc. 

Pan American Airways 
Pennsylvania Air Lines, Inc. 

Rapid Air Transport 
Reed Air Line 

Transamerican Airlines Corporation 
Transcontinental, and Western Air, Inc. 
United Air Lines, Inc. 

Boeing Ajr Transport 
National Air Transport 
Pacific Air Transport 
Varney Air Lines 
U. S. Airways, Inc. 

Varney Air Service, Ltd. 

Western Air Express 
Wyoming Air Service 
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AT ANY of the country's 600 
transport planes, flying a 
total of over 151,000 miles every twenty -four 
hours, are equipped with Roebling Control 
Cord. Only products of proven dependability 
are selected for transport service, and the wide 
acceptance of Roebling Control Cord is a 
high tribute to this product. 

In the production of this cord it is excep- 
tional thoroughness that makes dependability 
a certainty. The stamina and other qualities 
of every one of the small wires in the cord 
are predetermined by numerous gaugings, 
and bending and kinking tests. Then, after 
the wires are formed into a cord, the completed 


product is subjected to a series of severe bend- 
ing, proof-loading and tensile strength tests. 

Painstaking thoroughness also is applied to the 
making of all other Roebling Aircraft Products — 
Tinned Aircraft Wire; 19 Wire Aircraft Strand, 
tinned and galvanized; Aircraft Cord (6x7, 7x7, 
7x19) tinned and galvanized; Ferrules and Thimbles; 
Serving and Locking Wires; Control Strand and 
Casing; Electrical Power and Lighting Cables; Gas 
and Electric Welding Wire. We would be very glad 
indeed to receive your inquiry regarding these prod- 
ucts and to supply samples. 

JOHN A. ROEBLING'S SONS CO., TRENTON, N. J. 

Branches in Principal Cities Export Dept., New York, N. Y. 


ROEBLING WIRE AIRCRAFT PRODUCTS 
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first in the 

More planes are equipped with Goodrich 
Tires than with all other makes combined . . 
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Transport Field • • 


■ OTHER NOTED USERS OF GOODRICH TIRES ■ 
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Tires *0* 
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CJm cabin plane oivneriA and paAMnqenA 







SWITLIK PARACHUTE & EQUIPMENT CO. 

SWITLIK 

SAFETY CHUTE 
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hifnir at the Controls 


Again we find "Fafnir at the Controls" — 54 of them 
this time in the "Pilgrim," a single-engined ten-placed 
transport built by the American Airplane & Engine 
Company. 




The'co^troT shelf ^emblf' employTtwo' S^sTnd two 
A543's; the aileron and elevator push rods use two 
'• e bearings each; two Fafnir O '' 


bearings are also in each of the two bell crank elevator 
controls while in the elevator hinges there are eight 
more SlK-3's. 


The many practical benefits 

sigstfesrit. 





Fafnir *Ball - Bearings 
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“THEY SAY” 



M c G RAW- HILL 

New York • Boston ■ Philadelphia • Washington • Greenville 
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& Company 

Business -Wrecking a Specialty 


Whispering campaigns are particularly 
abundant — and particularly harmful — in 

times like these. For today people are ready 
to believe almost anything. 

"That firm is slipping” may be idle gossip, 
but it might as well be the truth if you’re 
doing nothing to convince your customers 
to the contrary. 

"So-and-So has been taken over by the banks” 
is the kind of rumor that shakes customers’ 
confidence and shifts orders to competitors. 

"X and Company is going to merge with” 
isn’t good talk to get around unless you really 
are planning to lose your identity — in which 
event, who cares? 

There’s one sure way to keep the gossip-dis- 
tributors from picking on your company. 
That’s to keep the world — and especially your 
customers — constantly reminded that you’re 
not only in business but that you’re out after 
business. 


Let your customers and competitors know 
that there’s the same pep in your organization 
now that there was in 1929- Let them know 
that your product is just as worth buying to- 
day as in 1929. Bring out those progressive 
merchandising ideas. Those new and im- 
proved products. Those aggressive sales 
and advertising plans. 

Tell the world that you know there’s still 
60% of the normal business to be had — and 
you’re out to get not only your share, but a 
good part of the business your fair-weather 
competitors are too frightened to go after. 

That will give your competitors something to 
talk about — but not the kind of gossip they’d 
care to pass on to your customers. 

Such advertising will leave your salesmen free 
to sell instead of chasing and fighting rumors. 
And, run in the McGraw-Hill Publications, 
it will cover your markets with the economy 
that is the order of the day. 


PUBLISHING COMPANY, Inc. 

Cleveland • Detroit • Chicago • St. Louis • San Francisco • Los Angeles • London 


merican Airways will use 



4,000,000 gallons 
of Shell Aviation 
Gasoline in 1932 



1 1 ERE is additional proof of the high quality of SHELL 
“fighting grade” AVIATION GASOLINE! 


American Airways, Inc. have used Shell Aviation Gasoline 
at many of their airports for the past three years. When 
placing their recent contracts for their southern territory, 
various brands were considered. Their past experience with 
Shell determined the award. The contract will increase the 
requirements of the American Airways, Inc. to 4,000,000 
gallons of SHELL "fighting grade” AVIATION GAS- 
OLINE during 1932. 

The planes of this great air transportation system fly in all 
kinds of weather and the gasoline they use must have superior 
qualities. It must be dependable, have correct volatility and 
extra high anti-knock value. 

Shell Aviation Gasoline was used by “Jimmie” Doolittle 
when he won the Bcndix Trophy and when he broke the trans- 
continental record last September. Both he and “Jimmie" 
Haizlip will use this gasoline when participating in the 
National Air Races this year. 

The endorsement of SHELL “fighting grade” AVIATION 
GASOLINE by American Airways, Inc. and pilots everywhere 
is concrete proof that you can not buy a better motor fuel for 
your plane. Shell Petroleum Corporation, Saint Louis, Mo. 



SHELL "fighting grade” A y iATION GASOLINE 



Willard Aircraft Batteries are popular for the same reasons 
that have made Willard the outstanding leader in the automo- 
tive field. Unfailing dependability. Ability to deliver the necessary 
power under any and all conditions. Pilots, mechanics, field superintendents, 
all have learned that Willard Batteries meet every possible requirement. 


Willard builds a line of "Non Spill” aircraft batteries at a wide range in price 
including those with Thread-Rubber Insulation, an exclusive Willard product. 
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HASKELITE 

in transport service 

HASKELITE plywood meets every re- 
quirement of the transport ship manufac- 
ture'r and operator. It is light and strong 
for structural members; provides deco- 
ration and insulation for cabin lining. 
Operators who repair and rebuild their 
own ships will find that they can obtain 
the same type of HASKELITE panels 
originally specified by the manufacturer. 
We carry an ample stock at all times, and 
invite your inquiries. HASKELITE 
prices are in line with panels of much 
cheaper manufacture. You are assured of 
quality when you specify HASKELITE. 

HASKELITE 

Manufacturing Corporation 
120 So. La Salic St., Chicago, III. 


— airplane theory — performance 
— materials — structure 
Hundreds of dependable facts 

in one handy volume .... 


AVIATION HANDBOOK 
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AIRCRAFT 

Braced with 

HARTSHORN 

TIE RODS 

are faster and use less fuel 



Hartshorn Streamline Tie Rods 
are light and extra strong; they 
offer little wind resistance. That 
increases speed and reduces 
fuel consumption. They don’t 
stretch. That cuts "follow-up” 
and lining-up costs. They are 
regularly available now in high- 
ly polished non-corrosive, 18-8 
grade stainless steel which far 
exceeds the 700 hour standard 
salt spray test. 

Square Section Tie Rods can 
be adjusted with the wrench 


along the 


troublesome. The flat faces per- 
mit making rods fast at inter- 
sections. A glance along the 
rods shows up even the slight* 


BRACE EVERY SHIP 
YOU BUILD OR FLYWITH... 


AIRCRAFT 
TIE RODS 


STEWART HARTSHORN CO. 
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Representative of 
GOVRO-NELSON 
Craftsmanship 

are many of the parts 
used in the products of 

Warner Aircraft Corporation 
Aeronautical Corporation of America 
Aeromarine Plane & Motor Co. 

Guiberson Corporation 
Smith Engineering Company 
Glenn L. Martin Motors Company 
Michigan Aero Engine Corp. 

Szekely Aircraft 6? Engineering Company 

Complete facilities for the design of engines 
and the design or machining of parts 

THE 

Govro-nelson 

COMPANY 

1931 ANTOINETTE DETROIT 

CRAFTSMEN TO THE 
AVIATION INDUSTRY 
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THIS WACO 




■ A seaplane or landplane, as you like it . . . "play- 
boy" or traveler . . . that's the versatile role played 
by this Model C WACO. It combines many advan- 
tages of the speed boat with all the pleasure 
flying . . . and your enjoyment is not limited to a few 
warm weather months as with some type of craft. As 
seaplane or landplane, it offers year round service 
for pleasure or business. 

■ In this trim, neat cabin WACO you'll find the same 
sparkling performance, ease of control and smal 
field adaptability that have always characterizec 
WACO open models. You'll find, also, that it retain! 
the economies of weight and size inherent in biplane 
construction, yet has much less "blind area" than the 
usual cabin biplane. 

■ The Model C is an ideal airplane for the private 
flyer who wants year round service. It is safe, 
sturdy . . . easy to fly and easy to change fron 
to landplane. Details gladly furnished upon request. 

THE WACO AIRCRAFT COMPANY, TROY, OHIO 


IN AIRCRAFT REGISTRATIONS 


- FLEETWfNCS 


SPECIALISTS IN 

SPOT WELDING 

STAINLESS STEEL 


Three years development in spot welding of 
stainless steel enables us to offer the aviation in- 
dustry the benefit of our experience. 






FLEETWINGS, INC. 

ROOSEVELT FIELD 
CARDEN CITY, NEW YORK 




THE FOLLOWING LARGE TRANSPORT 
COMPANIES USE 


BERRYLOID 

AIRCRAFT FINISHES 

as the standard finish on their equipment 



THERE MUST BE A REASONI 

BERRY BROTHERS 

PAINTS ■ VARNISHES - ENAMELS ■ LACQUERS 
DETROIT, MICHIGAN WALKER VILLE, ONTARIO 
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Aircraft and Airport 

SERVICE SECTION 

STAINLESS STEEL 
TIPPED PROPELLERS 

FLOTTORP PROPELLER CO. 

1330 Linden Avo. S. E.. 


Announcing « « 

Barling B-6 

High Wing Cabin 
Monoplane 

165 hp. 6 Passenger. 125 
miles per hour. Approved. 

$4995 Flyaway 

Carries six persons for less than 
lc. a mile gasoline cost. Opens 
amazing new airline possibilities. 

Write Today. 

Barling Aircraft Inc. 

St. Joseph, Missouri 

Phenix Clear Nitrate Dopes 

J31f§M= 

ass BA ^SSSJ^jffSbSSS-t^Ss: 

PHENIX AIRCRAFT PRODUCTS CO. 

To The End 

AIRPORT LIGHTING EQUIPMENT 
^^MEWCAh^GA^^CCUMUtATO^^OMMNj^^ 


»TITAN1NE» 

I TITANINE INC. UNION, N. J. 

PROFESSIONAL 

SERVICES 

Where To Fly 

PATENTS — TRADE MARKS 
Lancaster, Allwine 8C Rommel 

DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 

ISSHeHr " ws= 

NEW YORK UNIVERSITY 

REDUCED PRICES 

Patent Your Ideas 

UicmlM Phone LOngacro 5-3088 

FREE aX'ii'M."' 

AVIATION MECHANICS EARN BIG PAY 

BEDFORD YMCA TRADE SCHOOL 

Dept. A- 8 11IS Bedford Ave., Brooklyn, N. Y. 

Z. H. P 0 L ACR EK 1 jag jag 


DON'T 

GUESS 

tulien confronted with unusual 
problems. This Section lists 
professional assistance to aid in 
working out patent problems 
that require the benefit of the 
broadest knowledge and ex- 

Where to Fly 
Searchlight Section 
Professional Services 
Aircraft Service Directory 




AVIATION 


Searchlight Section 
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$ 1.00 STARK'S $ 1.00 

1-2-5 Ordor of lnstrum-nt Flying 


S=S ; SS‘»,H 


smm;* 

EXCHANGE 

gsssss«» 


WH&es 

LEARN TO FLY — $95.00 

=Li~„_. !:::::' 83 

EARN EXTRA 
MONEY 


I? J““L 

‘ M "^isnASss’~ “ 
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”*"%7T50EACH'ffiy 

..... 

New and Used Irvin Air j 
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McGRAW-HILL BOOK CO. 
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Airplane Propellei 
SPECIAL 


Er 1 



J-6 300 H. P. 
STINSON SENIOR 

mm 


FREEFLYING COURSES 
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AUTOGIRO 


TO.. Dlck^ 2 iia7 ^ck°n. 2 -j8.- )8 


CLEARANCE SALE 

. . . used airplanes 



AMERICAN AIRWAYS, INC. 


AUTOGIRO I 1 Stinson Jr Cabin Plane 

EEStSS WMMW* 

! * ^^^1 


< ?™M I j a " SPOrt & s SalC V C ° 'JT 



ggtts.'ttStSUS 








If 

there is 

anything 

you 

want — 

or something you don’t 


Tr”Zy':’Z°L 


sts?" 
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TITEFLEX 

FLEXIBLE 
ALL METAL 
FUEL LINES 


YOU KNOW HOW 
TO BUILD AIRPLANES 

WE KNOW HOW TO 
MAKE AIRPLANE TUBING 



tsm 

MiSSi 


YOU CAN FLY IT 


= lilfi 


HEATH 

Al RCRAFT 



Titeflex is approved by the Department 
of Commerce for fuel lines on licensed 


rplanes for si 
absorbs vibn 


Titeflex Metal Hose Co. 

500 Frelinghuysen Ave., Newark, N. J. 


S *o 
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SCINTILLA 

AIRCRAFT MAGNETOS 



and TAN K 



Add Milwaukee Parts Corporation, mak- 
ers of Tank Aero Engines, to the list of 
prominent manufacturers who regularly 
specify Scintilla Aircraft Magnetos. 

The reason is obvious — unfailing de- 
pendability. In fact, the two present 
an exceedingly dependable combina- 
tion — Scintilla and Tank. 

SCINTILLA MAGNETO CO., INC. 



D EPEN DABI LITY 
SIMPLICITY 
ACCESSI BILITY 


INDEX TO ADVERTISERS 
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. . TO AVIATION 

Weston brings electrical instruments 
unequaled in reliability and accuracy. 
Instruments designed and manufac- 
tured by an organization whose prod- 
ucts are the standard in laboratories 
and industry. Instruments whose de- 
pendable performance evolves from 
forty-four years’ experience making 
the finest instruments known to the 
electrical world. Instruments which 
have proven their ability to withstand 
the severe rigors of aviation, railroad, 
marine and industrial service. 

And in proof are the W'eston Ta- 
chometers, Engine Temperature In- 
dicators, Voltmeters, Ammeters and 
PHOTRONIC Beacon Controls now 
serving Aviation. 

Write direct, or the nearest Weston rep- 
resentative, for detailed information about 
any one or all of these outstanding devices. 


IELECTRICAL INSTRUMENT COR.P.1 


616 Frelinghuysen Avenue, Newark, N. J. 
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To the Owners and Operators of 

AIRCRAFT 



T HE best of lubrication is not only 
essential to safe operation of aircraft 
— it offers a definite reduction in cost per 
air mile. That’s why the following trans- 
port companies, after conducting exhaus- 
tive tests, are now using Pennzoil Air- 
craft Oils: 


THE PENNZOIL COMPANY 

Executive Offices: Oil City, Pa.; Los Angeles, Cal. 
British -American Oil Co., Ltd., Sole Distributors in 
Ontario and Quebec, Canada 

PENNZOIL is made by the hemes Peeu mUF reetts {nut 100* pare 






Pennzoil-lubricated air-transport mileage 
now exceeds 59,600 miles a day. Accurate 
records show that this amazing tough-film 
oil lengthens the period between over- 
hauls, decreases maintenance costs, and 
increases power efficiency. 

Can you, as an operator or owner of air- 
craft, afford not to investigate? Write to . . . 
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When the 


goes 


CORSAIR 

Abroad 


Long hours of rigorous flying in llic far parts of 
five continents have made the Corsair truly a 
plane of the world. As seaplanes and landpla'nes 

half a dozen languages. Pilots and operating 
officers find in the Corsair the perfect combina- 
tion of structural stamina, exceptional per- 
formance and reliability that discounts |»>or 
landing fields or rough water, and forbidding 


mountains or desolate plains below. They have 
found the Corsair a truly all-purpose airplane — 
efficient for fighting, observation and bombing 
— the one plane which meets all their needs. 
Chance Vought Corporation, East Hartford, 
Connecticut. Division of United Aircraft & 
Transport Corporation. Sole Export Repre- 
sentative: United Aircraft Exports, Inc., 230 
Park Avenue, New York, U. S. A. 
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T/?tf Curtiss-W right Sport — A 3-place, open cockpit 
biplane powered with the Wright "165” Whirlwind 
Engine. Cruises at 115 m.p.h., with a top speed of 
135 m.p.h. 

Economy of operating is one of the principal advantages 
of the Sport. At cruising speed it 
uses approximately 8 gallons of gas 
per hour, with oil consumption 
relatively low. Many ingenious re- 
finements of construction make it 
inexpensive to service. 

Fly the Sport! See for yourself how 
its rugged construction and flashing 
speed compare with other planes in 
the same price class. 


The Curtiss-W right Speedwing — All of the qualities that 
mark the superior airplane are found in the Speedwing. 
The Whirlwind "240” model cruises at 135 m.p.h., and 
has a top speed of 160 m.p.h. Powered with a Whirl- 
wind "300”, the ship cruises at 150 m.p.h. and has a top 
speed of 177 m.p.h. The Whirlwind 
"420” cruises at 160 m.p.h. and has 
a top speed of 187 m.p.h. 

The Speedwing was designed for the 
sportsman pilot who demands ex- 
ceptional performance. Check it 
point by point and you will agree 
that it leads the field of smart, racy, 
sport planes. Write for booklet giv- 
ing complete details and performance. 



CURTISS-WRIGHT AIRPLANE COMPANY 

ROBERTSON A DIVISION OF CURTISS-WRIGHT CORPORATION MISSOURI 


